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Now available in Australia - the internationally recognised core 
series of CO ROMs covering electronics up to pre-university level 
Ideal for anyone studying electronics in almost any syllabus. 


Electronics Circuits & Components / Parts Gallery 

A sound introduction to the principles and application of the most common 
types of electronic components and circuits. Covers fundamental theory, active 
and passive components, analog and digital circuits. 

BONUS: PARTS GALLERY free with electronic circuits & components - 

helps anyone identify the vast number of different components in use today. 


DIGITAL ELECTRONICS 

A broad look at the principles and practice of digital circuits including binary, 
hexadecimal, gates, flip-flops, equivalent logic, specialised functions, clocks, 
counters, BCD, shift registers, A/D and D/A converters, memory and 
microprocessors. 

CIRCUIT SIMULATIONS CARRIED OUT ON-SCREEN 


ANALOGIC ELECTRONICS - Includes SPICE simulator 

A complete learning resource for this most difficult branch of electronics. 
Includes a host of virtual laboratories, animations, diagrams, photographs and 
text as well as SPICE electronic circuit simulation with over 50 pre-designed 
circuits.Covers analog fundamentals, transistors, op amps, filters, oscillators 

DESIGN PARAMETERS FOR CIRCUITS INCLUDED! $ 


PICtutor - complete wth development board 

Learn how to write assembly language programs wp? ^ 

for the PIC series of microcontrollers. 39 tutorial 

sections included. Development board includes a ■ • 

Re-programmable PIC16C84, quad 7-segment 

Display. ^p 

ASSEMBLER & SEND SOFTWARE INCLUDED! 


TO PLACE YOUR ORDER, CALL YOUR NEAREST 
EMONA INSTRUMENTS SALES OFFICE TODAY! 

NSW VIC QLD WA 

PHONE (02)9519 3933 (03)9889 0427 (07)33671744 (08)9361 4200 

Fax (02) 95501378 (03) 9889 0715 (07)3367 1497 (08) 9361 4300 

email: testinst@emona.com.au Website: http://www.emona.com.au 
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Viewpoint 


B y the time you read this, I should be 
winging my way to Germany in order 
to attend Productronica99, the largest 
electronics trade fair in the world. 

Productronica is much like the annual 
Consumer Electronics Show (CES), only 
instead of presenting all the latest 
gadgetry, Productronica covers all aspects 
of electronics design and manufacturing 
that goes on behind the scenes. 

I had a taste of what to expect when I 
recently attended the Australian Elenex and 
Automate exhibition, held at Sydney’s 
Darling Harbour in late September. Over 
1500 exhibitors were there, showing off everything from their latest pick-and-place 
machines and industrial robotics, to CAD CAM packages and pneumatic linear actuators. 

Of course the robots stole the show, with a couple of large displays demonstrating 
the speed and precision of modern industrial robotics and material transport systems. 
Who can fail to be impressed by a 20 tonne robot arm positioning car parts with an 
accuracy of less than a millimetre, or a pick-and-place machine playing Chinese 
chequers faster than your eyes can follow? 

Yes, I like trade fairs, but not because 
I'm in the market to buy a new wave 
soldering machine - the reason I find 
them so appealing is due to their diversity. 

It is all too easy to become more and 
more specialised in the work you do, and 
to forget about all the other aspects of the 
industry - no matter what field you’re in. 
Seeing how other people have addressed 
their problems, seeing how far a particular 
technology has advanced, even seeing how a product is marketed gives you new 
insights into the work you might be doing. 

The other major attraction of trade fairs is the high concentration of PWKWTATA: 
People Who Know What They Are Talking About. Walk up to a stand displaying a 
technology you know little about (the termination of fibre optic cable, in my case), 
and you'll find some PWKWTATA that would be more than happy to explain all tricks 
of the trade, and are quite likely to give you a hands-on demonstration into the 
bargain. You’ll get far more out of this than you will from reading any number of 
textbooks on the subject, and its far more enjoyable too. 

So that's why I’m off to Munich - to learn a lot, to see what’s new in the 
electronics manufacturing field, and above all else, to enjoy myself. 

New email addresses 

In case you hadn’t noticed, the email addresses for Electronics Australia have been 
changing over the last few months. We now have a more uniform naming convention, 
and a couple of extra addresses to help sort the incoming flood of email. If you refer 
to the list below before contacting us, you can be sure that your message will get 
through to the right department. And while we can’t promise to answer every mes¬ 
sage personally, we’ll certainly do what we can to help. 

info@electronicsaustralia.com.au for all general enquiries. 
elt@fpc.com.au for all Reader Services enquiries, (orders, back issues, etc.) 
subs@fpc.com.au for all subscription information. 

electaus@fpc.com.au for submission of editorial material, letters to the editor, etc. 

Graham Cattley 


Trade shows: 
they’re full of 
PWKWTATA 



Member of the Audit 
Bureau of Circulations 
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‘Futuristic Retro’ is how Pioneer 
describe their new IS minidisc system, 
and we think that it’s a pretty good 
description... 

It’s blue and silver, and it sounds great 
too - we love it. Check out our review 
on page 12. (Photo by Michael Pugh) 
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I love trade shows - they’re full of 
PWKWTATA... 

Letters 

Theoretical wavelength? mono LCD 
laptops, and a strange request 

What’s New 

New Micro¬ 
system from 
Technics, 

Colourful car 
sound, Fujitsu’s 
widescreen 
plasma display, 

Tiny megapixel 
camera. 


IS — Pioneer’s 
bold new shelf system 



Is cool blue for you? Pioneer’s futur¬ 
istic design for this new Minidisc sys¬ 
tem certainly caused a stir when we 
had it in here for review. 




Australian designed robotics help us get 
the most from the Very Large Telescope. 



Smart VCR 

Hitachi’s latest VCR offers a new 
tape navigation system that lets you 
chose a particular recording from an 
on-screen menu, making it ideal for 
security applications. 


Canon’s colour MFC 


26 


We test drive the Multipass C50 MFC, 
which can print, scan and copy 
images and documents in full colour. 


Listening to D’music 


28 


DVD-5000: 
impressive DVD 

Denon's high end DVD player is 
about the best you'll get - not only 
does it exceed the Lucusfilm THX 
Ultra' specification, but it can han¬ 
dle the new HDCDs as well... 


The D’music is quite the nicest 
personal MP3 player we’ve seen 
It’s small, lightweight, and has 
voice recording capibilities too. 















Professional 

Electronics 


Moffat’s Madhouse 

Fire will fall from the sky, the earth 
will split open and swallow up all 
humanity - or maybe not. 

Open Fist 36 

The disappearance of research funding. 

Forum gg 

Your software may be cruising the net, 
even if you aren't! 

The Serviceman 41 

Psst! Wanna buy a cheap VCR? 
Somebody did, and lost out. 

Video Sequencer 

Build this simple sequencer, and moni¬ 
tor up to four different video cameras. 

Nu Shades 

Shoot your own 3-D movies, and then 
settle back and watch them through 
these high-tech goggles... 



IR Remote Control 
Extender 


Control your VCR or 
DVD player from 
another room - 
without laying 
cables. 


Circuit & Design Ideas 


52 


Servo amplifier; Precision drilling for 
PCBs; Monitor power switch for ATX sys¬ 
tems; Power regulator for soldering irons. 

Sprinkler Doubler 

Automatic reticulation systems are 
great, but what do you do if you want 
to add an extra sprinkler? Build this! 

Information Centre 

Theatre organs, the Auxetophone, 

HDTV and whether to say yes to Optus 



Computer Clinic 

Installing NT, bus wired networks, 
hidden messages, and a pretty good 
download manager. 

$10 Wonders 

Precision seconds timer: Better than 
0.003% accuracy, without calibration! 

Vintage Radio 

Tapped volume controls and 
bass boost circuits. 



MP3s are better than sex; New GPS 
EPIRBS; High tech footware. 


12-bit serial 
DAC, IrDA 
transceivers run 
at up to 4Mb/s 


Is the latest from Red Hat ready 
to compete against Windows? 


Get video and audio from one place to 
another - without wires. 


Motorola buys General Instruments; 
Microsoft nets Visio; Rival for Palm Pilot... 


Books 


Also known as a Variac, this slide regula¬ 
tor can deliver 0 - 260V, at 500VA. 

Computer Products Of 


Mini Inverter 

Only need a few watts? This inverter can 
handle up to 75W, and is cheap to boot. 

Education & Training 
Feature 

Want to turn your hobby into a career? 
Deepen your knowledge by taking one 
of the many courses available. 

History & Crossword 

All the latest from 50 & 25 years ago, plus 
something to keep the grey matter busy. 




Reader Service 
New Products 
Market Place 
w g d w ate n 
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Letters to the Editor 


Theoretical wavelength 

I was most interested to read about Cell 
and Electro-Chemical Reactions (Open 
Fist, Sep 99), but I must take exception 
to two paragraphs where you mention 
"...the sub-audio range where the 
wavelengths are thousands of kilometres 
(long)" and again “...the disparity between 
the 50,000km wavelength and this 
microscopic reaction of cells..." (surely 
that should be "reaction within cells of 
microscopic size"). 

For goodness sake, this is the 
wavelength of an electromagnetic wave 
propagated in free space. We are hardly 
talking about ‘free space’ in this case, nor 
about electromagnetic propagation, but 
rather the chemical reactions occurring 
within the cells of living organisms. 

You will doubtless be aware that the 
conversion of electromagnetic energy into 
another form allows resonances to occur 
in media where the rate of propagation is 
vastly different. As one example, consider 
the ubiquitous ceramic resonator used to 
control almost every watch and clock — 
here we have a resonant frequency of 
32,768Hz, corresponding to a 
wavelength of about 9km, occurring 
within the confines of a case about 5mm 
long and 1.5 mm diameter. So what has 
a 9km wavelength to do with these 
resonators? The same as the 50,000km 
wavelength related to the resonance in 
cell tissue — absolutely nothing! 

I do enjoy your articles, which are well 
written and presented, in the main, but 
why did you bring in such a furphy as the 
theoretical wavelength in free space? All 
it does is create confusion into an 
otherwise interesting and (in my opinion) 
important subject. 

G.D. May man, Dover Gardens, SA 

Mono LCD laptops 

I fully support comments by Albert Hill 
(Letters, June 1999). I also work in an 
area where I use laptops to download 
from data collectors in the field. I have 
been carefully nursing a couple of 
ancient machines with LCD displays 
because of the difficulty in reading the 
modern screens. Y2K compliance has 
now caught up with me and I have had to 
replace these machines. Like Albert we 
searched the major manufacturers but 
alas, only colour screens were available. 
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These are proving to be absolutely painful 
to use in full sunlight and this has 
already led to errors caused by incorrectly 
reading the screen. 

Albert is definitely not the only person 
in Australia who uses a laptop in full 
sunlight. Recording traffic data is 
becoming an increasingly important task 
for all the State Road Authorities in 
Australia and they all have significant 
investment in electronic monitoring 
equipment and personnel working in this 
area and using laptops in the field. It is 
becoming so important that most Local 
Authorities are purchasing equipment and 
training personnel also. I personally know 
of Geologists who work in the field with 
laptops and who also complain of the 
poor readability of latest technology 
screens in sunlight. 

I hope more of your readers will 
respond to Albert’s letter and that this 
prompts some manufactures to consider 
our plight. 

Ray Hildreth, Mackay, Old 

WIA a threat? 

I would like to bring to your attention, 
as I know now, more than ever, this is 
the time when we need to abolish Morse 
code proficiency testing and in doing so 
promote the hobby of amateur radio. 

This is as most people would agree, 
obsolete and outmoded and not attracting 
people to the hobby. However, what I 
find most distressing, is the Wireless 
Institute of Australia’s selective truthing 
process and the fact that the WIA does 
not represent the views of myself or the 
majority of Australian radio amateurs. 

In trying to justify itself, the WIA 
continues to provide results in its favour, 
such as the Morse survey in recent years 
with questions like ‘is Morse code 
applicable to an A.O.C.P. licence?’ — not 
to mention the Australia-wide Morse 
survey, the results of which were never 
found. The WIA having only 4,500 
members continues to ignore the majority 
and misrepresent the amateur community 
at government level in lieu of itself. 

Not responding to correspondence 
from non-members, including myself, 
also furthermore stating that it makes 
decisions for its members only is hardly 
democratic, given the current climate of 
only 15,000 licenced radio amateurs. (I 
wonder why?) Therefore, the W.I.A. must 


be seen as a threat to the continued 
growth of amateur radio. 

In closing, what I would like to ask is 
that Electronics Australia run a survey or 
something similar to push to get rid of 
this ridiculous and outmoded testing 
requirement. I am sure that many people 
working in technical backgrounds 
qualified well above A.O.C.P. theory 
would agree. 

Julian O’Donnel, VK3TYB 

One flash and you’re 
gone... 

Just a note regarding the Serviceman 
column in the September issue and his 
comments regarding earthing, and shorts 
to ground in the primary of his hifi mains 
transformer. 

It makes one think twice about how 
little an earth leakage cut-out switch 
costs, doesn’t it! 

Brad Shear gold, Collaroy NSW 

Diode bridge the cause? 

I read with interest your Serviceman 
column in the September 1999. 

It occurs to me that the reason for the 
transformer ‘blow up’ in Peter Lankshear's 
amplifier could well lie with his replacing 
the valve rectifier with a diode bridge. 

Thinking back a few years, I remember 
that a desirable point of design in high 
power valve equipment was to match the 
warm up period of the rectifier with that 
of the output stage. 

This was to avoid a serious over voltage 
problem developing, when the rectifier 
was supplying current, but the output 
stage was not ready to receive it. The 
resulting stresses typically took out the 
filter caps and/or the filter choke, 
rectifier, transformer combination. 

The article also reminded me of a 
transistor amp I was asked to look at a 
back in the early 60’s when such 
equipment was still rare. The friend, who 
brought to me just said, “it blew up”. That 
was an understatement. The whole of the 
preamp circuitry was quite literally melted, 
with some components vapourised. I had 
to tell him it was a write off, but the fact 
that the damage was mostly in the front 
end, led me to ask him what were the 
programme sources he was using. He 
said that he had a tuner and a turntable 
and, oh, he had recently had his TV set 
connected to it. 




As soon as I saw the TV I smelled a 
rat. It was a transformerless valve design. 
These were quite OK as a stand-alone 
unit, when the power point feeding them 
(and the plug, lead and socket that 
connected them) were wired correctly. 

What had happened in this case was 
that the owner had moved the TV set to 
another place in the room. He’d used 
another power point for the TV and, you 
guessed it,the second point had its active 
and neutral transposed! 

He and his family were extremely 
fortunate. Any one of them could have 
been killed. 

An old ABC Tech I knew summed it up 
very well when he said, “Son, try not to 
shake hands with a power station; It is so 
much bigger than you!” 

Bruce Bowman, Ainslie, ACT 

Strange request 

I have strange request for a part that 
someone may have lying around in their 
service workshop, or may know where I 
can obtain one. I had a customer bring in 
for service a very old GEC record 
player/tape recorder model 2007. These 
units were built like a flying saucer on a 
tulip stand. They were made of coloured 
Perspex with lights surrounding the inside 
control area. These units were not 
distributed in New Zealand but some 
were imported by people coming back to 
NZ. This particular unit suffered a minor 
accident while in our workshop and the 
top Perspex lid was broken. The customer 
views the unit as a collector’s item and 
wants the lid replaced. Hence my request 
is if there are any service people out 
there that remember these items, would 
they know if a scrap unit lies just waiting 
for the lid to be savaged. Please email 
me on cameras@clear.co.nz so I can 
advise the customer one way or the 
other. 

Neville Rapley (New Zealand) 


Letters published in this column express the opinions of 
the correspondents concerned, and do not necessarily 
reflect the opinions or policies of the staff or publisher of 
Electronics Australia. We welcome contributions to this 
column, but reserve the right to edit letters which are very 
long or potentially defamatory. 
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WHAT’S /)6IV 

in the ever-changing world of electronics 


Widescreen plasma panel 

Delegates at the recent SMPTE Exhibition in 
July were given a sneak preview of Fujitsu 
General’s new Plasmavision screen, to be 
known as the 'AMS’ (Alternate Light 
Surface), which has a target release date of 
December this year. 

Compatible with Digital TV 10801, the AliS 
will be ideal for the broadcast industry, high- 
end graphic users and control rooms. 
Fujitsu General has developed a remarkable 
16x9 pixel to achieve true XGA resolution 
(1024 x 1024) in the new panel. 

For more information contact Fujitsu 
General (Aust), 100 Holbeche Road, Arndell 
Park 2148 or phone (02) 8822 2500. 



New DVD titles released 


Columbia Tristar Home Video has released 
the following new titles in Region 4 
(Australia and NZ): 

Apt Pupil Thriller, MA 

Jason and the Argonauts Adventure, G 

Universal Soldier Action, R18+ 

Disturbing Behaviour Thriller, M 

Bad Boys Action/Comedy, MA 


The River Wild 
Apollo 13 
Meet Joe Black 
The Nutty Professor 
Psycho (1998) 
Casino 

Happy Gilmore 
Mercury Rising 


Thriller, M 
Drama, PG 
Drama, M 
Comedy, M 
Comedy, M 
Drama, R 
Comedy, M15+ 
Thriller, M15+ 




Out of Sight Thriller, M15+ 

The American President Drama, M15+ 

Shakespeare in Love Romantic Drama, M15+ 


The Big Chill 
Midnight Express 
The Wild One 
Hideaway 
In God’s Hands 
M15+ 

The Caine Mutiny 
Silverado 
Cruel Intentions 


Drama, M15+ 
Drama, R18+ 
Drama, PG 
thriller, M15+ 
Adventure, 

War, PG 
Western, PG 
Drama, MA15+ 


Tiny Fujifilm 1.5M pixel 
digital camera 


Fuji Photo Film (USA) has unveiled a 
notable addition to its signature 700 
series of pocketable megapixel digital 
cameras — the Fujifilm MX-1700 ZOOM. 
It features an 
improved, high 
resolution 1.5-mil-1 
lion pixel CCD with 
RGB colour filters, 
along with a newly 
crafted all-glass, 
miniature aspheri- 
cal zoom lens. 

The results are 
claimed as out¬ 
standing image 
quality and 
superb colour 
reproduction. 

Sporting dimensions of 79 x 120 x 
32mm, the new megapixel model is 
roughly the size of a deck of playing 
cards, easily fitting in shirt pockets or 
pocket books. It records high-resolution 
images at 1280 x 1024 or at 640 x 480 
resolutions, and the 3x aspherical zoom 
lens delivers 35mm equivalent range of 
35-114mm coverage. The US suggested 
retail price is US$599. 
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Micro system from 
Technics 


Panasonic has released a new 
Technics micro component system 
designed for maximum efficiency in 
delivering crisp, dynamic sound. The 
stylish SC-HD501 is claimed ideal 
for consumers who want a high-qual¬ 
ity compact system that doesn’t 
dominate the room, or for those 
looking for a second system for study or 
bedroom. 

The four-component system has a flex¬ 
ible, modular layout with aluminium ‘pale 
gold’ front panels and wood-grain side 
panels. It incorporates a CD player, sin¬ 
gle cassette deck, FM-AM tuner and two 
speakers. 


The system has a stereo output of (15W 
+ 8W) x 2 (RMS), via a multi-driver bi-amp 
system which provides direct drive to each 
speaker. Sound projection and quality is 
maximised through a balanced dome tweet¬ 
er and PP mica woofer. 

The system also has an energy-saving 
design, with an Eco Mode button. In this 


mode, the displays switch off during power 
standby, reducing consumption from the 
usual 9-11W to less than 0.8W. 

The SC-HD501 micro component system 
has an RRP of $1259 and is available from 
leading electrical retailers and hifi special¬ 
ists. For more information contact 
Panasonic Customer Care on 132 600. 


Home theatre amps 
from Madrigal 

Explosive growth in the home theatre and 
custom installation markets has driven the 
need for better and more flexible amplifier 
options from leading audio manufacturers. 
Madrigal, maker of the popular high-perfor¬ 
mance Proceed brand of home theatre and 
music system components, has added to 
their range with two new models called BPA 
2 and BPA 3. 

The designs are said to build upon tech¬ 
niques used in the successful Proceed AMP 



2 and AMP 3, while borrowing elements 
from the newer HPA 2 and HPA 3. The 
exposed internal heatsink design is said to 
offer superior cooling of the powerful output 
stages, while keeping the chassis appear¬ 
ance smooth and subtle. “It’s not your typ¬ 
ical design concept,” says Madrigal CEO 
Phil Muzio. “Other amps try to flaunt their 
power. Some even look dangerous. The 
Proceed amps look both strong and 
approachable at the same time, making 
them well suited to home living environ¬ 
ment - aesthetically and mechanically.” 

For more information, visit Madrigal at 
www.madrigal.com. 


Iomega goes optical 

Iomega Corporation has announced its 
entry into the optical storage market with 
its first CD-ReWritable (CD-RW) drive, the 
ZipCD. Designed for corporations, PC 
enthusiasts and Internet users, ZipCD will 
give users the ability to back-up, archive, 
transport, share and create up to 650MB 
of data on a common CD format. 

ZipCD is claimed an ideal solution for 
customers who appreciate the portability 
and ease of use they have come to expect 
from Iomega solutions, for their higher 
capacity storage needs. With ZipCD, com¬ 
panies both large and small can now back¬ 
up and archive data, as well as transport 
and share important files and presenta¬ 
tions on a common CD format. 

For PC enthusiasts and Internet users, 
ZipCD is a fun and useful product for sav¬ 
ing and sharing original music, photos, 


games, internet content and more. 

The internal E-IDE 4x4x24 drive will be 
the first in Iomega’s line of optical 
products. It’s expected to be ,. r - 




priced at an RRP of $499. 

With the ZipCD Iomega 
will be bundling a wide array 
of software tools and 
accessories, includ¬ 
ing Adaptec’s 
DirectCD and 
Easy CD Creator, ^ 

Avery Media 
Software, Iomega 
QuikSync, Adobe 
Photoshop 5.0 LE and a 
ZipCD animated installation tour. 

For more information contact Iomega 
Corporation Australia, Level 1, 48-50 Alfred 
Street, Milsons Point 2061 or visit the web¬ 
site (www.iomega.com). 



/ 
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new 


in the ever-changing world of electronics 



With an RRP of $1099, the new Hitachi DV- 
P250A offers features giving users full control 
over their viewing and listening experience — 
such as full Dolby Digital 5.1 analog outputs 
for use with older analog surround sound 
amplifiers, and the dual lasers giving the abil¬ 
ity to read CDR and CD-RW recorded discs. 

The player uses a 10-bit D/A converter 
for high video quality and Hitachi’s own 
SuperH 32-bit RISC processor engine, mak¬ 
ing its powerful features easily accessible 
to the first time user. 

To allow the maximum quality in video 
reproduction, the DV-P250A offers compo¬ 
nent video (Y/Pb/Pr) outputs, via three 
RCA sockets on the rear. Also available 
are the more common S-Video and com¬ 
posite video outputs. 


The audio stage in the player is con¬ 
trolled by a 24-bit D/A converter operating 
at 96kHz. Outputs include down-mixed 
stereo, plus both coax and optical digital 
bitstream outputs compatible with straight 
digital PCM, two-channel Dolby Digital and 
two channel MPEG, full 5.1 Dolby digital 
(AC-3) or Digital Theatre Sound (DTS) for the 
maximum in audio surround sound. 
However in addition the player has a built-in 
Dolby Digital 5.1 (AC-3) decoder allowing 
users of older stereo or analog surround 
sound systems to simply take the six line- 
level analog outputs and plug them into 
their amplifier. 

The Hitachi DV-P250 DVD player is now 
available from Hitachi consumer products 
resellers around Australia. 


New IDE CD-R/RW 
Writer from Kodak 

Kodak says you can do 
almost anything with its new 
4804IDE CD-R/RW Writer — | 


audio, video, data, in fact any 
sort of information is at your 
beck and call, and you can use both 
CD-Recordable or CD-Rewritable discs. 

Everything you need is supplied in one 
box, which includes all the cables, software 
and hardware needed to get burning fast. The 
audio connection cable supplied is 5m long, 
to allow for the fact that most computers are 
not sitting on top of your hifi. 

The 4804 comes with all the software 
needed to record audio, remove pops and 
hisses, apply any EQ changes and fades, 
scan for track breaks, and cut your own 
audio CD, playable in any Audio CD player. 
You can even convert MP3s to audio CD for¬ 
mat in seconds. It can also convert any AVI 



file into the videoCD format, playable on any 
VideoCD player. 

For data the 4804 can write in standard 
CD-ROM (IS09660) format, which means you 
can create a disc readable by just about any¬ 
one with a CD-ROM drive. And with CD-R or 
CD-RW media you can fit a whopping 650MB 
of data on one standard CD-R/CD-RW disc. 

More information is available from Kodak 
dealers. 


World’s smallest 
multimedia colour palmtop 

Casio Computer has released what’s 
claimed as the next generation in mobile 
computing, the Cassiopeia E-100 colour 
palm-size PC. The pocket-sized unit extends 
the power of the palm-size PC platform with 
its vivid colour and powerhouse multimedia 
capabilities, enhancing viewing of photos, 
movies, games and web browsing. 

Packed with features, the Cassiopeia E- 
100 is claimed as the fastest palm-size PC on 



the market with 131MHz and an impressive 
active matrix LCD screen with 65,536-colour 
depth. Other features include Microsoft 
Windows CE 2.11, e-mail, dual time world 
clock, serial port, stereo headphones jack, 
microphone/speaker and lithium-ion recharge¬ 
able battery. It also offers users seamless 
desktop synchronisation, infrared capabilities, 
16MB of memory and expandability via its 
CompactFlash port. A powerful 16MB ROM 
upgradable operation system enables users 
to store thousands of addresses, memos, to 
do lists and meeting notes with the additional 
option of a CompactFlash card for unlimited 
storage and access to large files, movies, 
audio books, music and games. 

Greater functionality is provided with up 
to 8 hours operation using rechargeable 
lithium-ion batteries, an action switch and 
cursor pad and power save modes. 

The Cassiopeia E-100 has an RRP of 
$1199 including tax and is available from 
Casio resellers and leading retail stores. 
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Compact personal fax 
from Brother 


Brother’s compact new FAX-515 offers 
many functions that can be found on 
more advanced machines, whilst also 
being very competitive in the price race. 

This attractive unit includes a phone, 
fax and copier all in one machine. But 
what sets it apart from other machines in 
the thermal category is the novel Brother 
Anti-Curl System and ThermalPlus Paper. 
Added to the automatic paper cutter this 
gives a professional finish to all those doc¬ 
uments that have taken hours to produce. 

Other features include a 10-page 
automatic document feeder, one-touch 
dialing for up to 10 numbers, speed 
dialing for up to 50 numbers, multiple 
resolution transmissions, next fax 
reservation, an electronic telephone 
index, Caller ID compatibility and 
enhanced remote activation. 

Also available as an optional extra for 
the FAX-515 is the multi-function link, a 
PC interface that allows for the user to 
use the fax as a printer or copier. 

For more information contact your 
local Brother dealer or Brother 
International Australia, 7 Khartoum 
Road, North Ryde 2113 or phone (02) 
9887-4344. 


Colourful mobile sound systems 


Audiophiles now have the opportunity to show 
their true colours, thanks to the release of 
Blaupunkt’s new Fun Line range of car sound | 
systems — available in formula-red, speed-yel¬ 
low, flame-blue or anthracite. 

A key feature of the stereo receivers is the 
DigiCeiver concept, which delivers outstand¬ 
ing reception via completely digital, no loss 
signal processing that begins directly behind 
the antenna jack and continues through to 
the output. The addition of a Codem D 
AM/FM/LW tuner ensures extremely quick 
seek tuning, improved selectivity and 
reduced interference. 

At the Las Vegas Consumer Electronics Show 
in the USA in January, Blaupunkt was awarded 
the Best of Show Award’ for its Digiceiver radio 
as featured in the Fun Line range. 

Fun Line CD radios feature 4 x 40W power 32x 



oversampling (industry standard eight times) and 
direct software control that allows easy menu 
adjustment of your favourite settings. 

Available in four units (Acapulco, Sevilla, 
San Remo and Florida) Fun Line CD radios 
deliver the type of crystal-clear sound that 
has made Blaupunkt the world’s leader in car 
audio systems. Fun Line cassette radios also 
come in a choice of four units — Saint 
Tropez, Munich, Siena and Louisiana. 

For more information contact the Blaupunkt 
Customer Service Hotlineon 1800 629 414. 


High-end Marantz home 
theatre receiver 

Marantz has announced the introduction of its 
new top of the line SR-18 home theatre receiv¬ 
er which commemorates the thirtieth anniver¬ 
sary of the Marantz Model Eighteen, reported¬ 
ly the world’s first true high-end receiver. 

In addition to Dolby Digital, the THX certi¬ 
fied SR-18 includes DTS decoding capability, 
for DTS-encoded DVD discs. It also provides 
Dolby Pro Logic and Dolby Surround decoding 
along with a variety of additional surround 
modes, including enhanced surround from 
two-channel music sources. Complementing 
this, it incorporates THX 5.1 post-processing 
using advanced DSP processing circuitry with 
96kHz/24-bit decoding and high-resolution 
playback of 96/24 DVD audio discs. 

Rated at 140 watts (into 8 ohms) for each 
of it’s five main amplifier channels, the SR-18 
offers two sets of component video inputs, 
plus a wide range of additional inputs and out¬ 
puts including S-video switching, four digital 
inputs, two digital outputs and an RF input for 
laserdisc players. 



The SR-18 provides AM and FM tuning 
using a Gyro-Touch tuning wheel, and 
includes a station naming function and auto 
preset memory. Other features include a 
Source Direct switch that bypasses the tone 
controls, a Dolby Digital Night Mode that 
reduces overall dynamic range for quieter 
evening listening, a TV Auto On-Off switch 
and more. The Marantz SR-18 has a sug¬ 
gested retail price of $4,990.00; contact 
Jamo Australia on (03) 9543 1522 for more 
information. ❖ 
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It’s a bird! It’s a plane! It's the warp drive unit from the Starship Enterprise! No, it’s 
Pioneer’s latest foray into the lucrative ‘youth’ sound system market; a radically-styled, 
feature-packed shelf sound system with — smiles all round — a MiniDisc recorder. 


Pioneer’s bold new shelf system 




by Rob Evans 

When you’re a company with 
the credentials and experience 
of Pioneer though, this type of 
design and engineering chal¬ 
lenge is clearly taken in its 
stride — particularly if the IS- 
21MD shelf sound system is 
anything to go by. Arranged in a 
vertical format with separate 
control and power amp units, 
the IS system has an undeniably 
striking look about it with its sil¬ 
ver and blue colour scheme, 
beveled edges and radically 
shaped control buttons. 

The look is probably best 
described as Tuturistic retro’ (as 
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Y ou can see it now. The mar¬ 
keting department and their 
stylists enthusiastically fill¬ 
ing whiteboards with radical 
shapes and panel layouts for a 
bold new compact sound system, 
while the engineers huddle in a 
frightened pack at the rear of the 
room trying to figure out how they 
can make the whole thing work. It 
may sound like one of Dilbert’s 
nightmares, but in the tough and 
competitive so-called youth mar¬ 
kets style is the primary factor in 
the design and the engineering 
side just has to do it’s best to 
accommodate it. 


WHAT IS THE IS? 


CD/MD Tuner 


_ j stereo-wide; 3-mode timer; Bass/Treble; vertical-mount 

CD player with motorised door, random/repeat play and 24 programs; 
slot-load MiniDisk with disc title memory, full edit modes, auto record 
level control, digital/analogue input selector, sampling frequency 
converter and optical digital input; AM/FM tuner with 25 presets and auto 
tuning; dimensions 205 x 300 x 237mm; weight 3.1kg. 

■ 100W power output; analogue power meter; 
distortion cancelling/limiting system; dimensions 150 x 300 x 
233mm; weight 4kg. 

g 3-way bass-reflex with 170mm woofer, 65mm 
midrange and 20mm tweeter; dimensions 210 x 367 x 268mm; 
weight 4.1kg. 







































suggested in a Pioneer press 
release), and is somehow remi¬ 
niscent of how 1950s science 
fiction movies depicted the 
future. This feel is supported by 
the novel analogue output power 
meter on the amplifier module 
and the control unit’s vertical 
CD arrangement, but perhaps 
less so by the speaker system’s 
aggressive styling. 

In any case, the IS-21MD’s 
looks certainly caused strong 
comments from anyone who 
saw it, with most people quite 
polarised in their views — put 
simply, they either loved it or 
hated it, and this seemed to 
be quite unconnected with 
their age... 

Appearance aside though, 
the IS system is jam-packed 
with features that should keep 
knob-twiddlers happy for hours 
on end. The most popular of 
these was the motorised sliding 
cover on the CD player, which 
can be activated by the remote 
control or via a touch button on 
the top of the unit — we really 
had to drag people away from 
that one. The built-in Minidisc 
recorder is the the 
real gem here 
though, and can be 
used to record 
directly from the CD 
using an automatic 
track synchronising 
system, or from any 
of the unit’s other 
sources in a con¬ 
ventional way. 

Along with CD 
and Minidisc play¬ 
back, the control 
unit also offers you 
the choice of two 
analogue line 
inputs and one opti¬ 
cally coupled digital 
input, plus the sig¬ 
nal from its built-in 
AM/FM tuner. 

Connectors for the 

digital input and 

one line input are 

sensibly located 

under a flap at the 

bottom of the front 

panel, by the way. The most 

popular choice of recording 

source for the Minidisc is sure 

to be the CD player though, and 

thanks to the auto sync func- 


Love it or hate it? 

The Pioneer IS system attracted so much attention in the EA 
office that in the end we became a bit tired of people just popping 
in for a look, and decided to make them pay. The payment was to 
record their vote for or against its appeal, with optional 
comments. 

Word had obviously spread through the building, as in the space 
of a couple of hours we had around 35 people pass through to 
take a look at the system. And the result? Pretty much a 
resounding victory for the ‘love it’ voters, with only 12 or so 
people registering a negative opinion - we could have sold the unit 
about five times over, during that time... 

Here’s a few comments (both good and bad) recorded by the 
‘punters’ as they passed through. Names have not been supplied, 
so as to protect the guilty. 

• “I just love the blue’’ 

• “Won’t fit with my apartment decor” 

• “Looks great and sounds great” 

• “Yuck!” 

• “Overwhelming...” 

• “Hey, funky!" 

• “Where’s the CD stacker?" 

• “$1299? I thought it would be more like $5000” 

• “Whatever happened to classic design?" 

• “Beautiful, but dumb” 

• “Ugly, disgusting” 

• “Fab for a modern apartment” 

• “It’s very shiny...” 

• “It makes me dizzy” 



No, it's not a Minidisc player. This is the cassette-based 
version of the IS system (the IS-21T) which features a natty 
slide-out tape tray mechanism. It reduces the overall system 
price by $300, but the record/playback performance isn’t 
even close to that of the MiniDisk version. 


tion the recording process just 
involves the push of one button. 

If you want to do anything 
more than a straight recording 
of a series of CD tracks, the 
various Minidisc editing fea¬ 
tures come into play. In this 
case you need to use the unit’s 
track editing facilities (erase, 
move, name, and so on) which 
are accessed via the front 
panel buttons and on-screen 
display. Unlike a conventional 
cassette recorder the Minidisc 
system is a very flexible setup 
in terms of track arrangement, 
and is more like a computer 
disk file management scheme 
than the linear system of 
tracks we normally associate 
with audio recorders. The edit¬ 
ing process can get confusing 
at times, but the end result is 
usually worth it. 

Being a so-called shelf system 
as opposed to a mini system, 
Pioneer have taken advantage of 
this larger format by equipping 
the IS-21MD with a quite meaty 
set of speakers. These are a 
three-way affair featuring a 17cm 
woofer, a 6.5cm midrange unit 
plus a 20mm dome 
tweeter, and are 
powered by the free 
standing power 
amplifier unit. 

Ignoring the ever- 
optimistic PMPO 
power rating of 
2000 watts, the 
amplifier appears to 
be rated at a very 
healthy 100 watts 
RMS per channel 
into 6 ohms. The 
amplifier is fan 
cooled and 

equipped with an 
output power control 
system, which is 
described in various 
ways in the litera¬ 
ture, but appears to 
be a fairly straight¬ 
forward signal limit¬ 
ing circuit — pre¬ 
sumably it’s needed 
for a youth market. 

Thrusters at full 
power, Captain 

So how does all this gadgetry 
work in practice? Very well, 
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Audio & Video Review 


according to all those who 
operated and auditioned the 
system. In terms of sound 
quality and output level, 
Pioneer appear to have hit 
their target market very well. 
The IS system is capable of 
very high volume levels with 
very little signs of stress, 
thanks to the amp’s capable 
output power and limiting cir¬ 
cuit, and the speakers do a 
very creditable job in the 
process. 

While it was probably due a 
degree of prejudice against the 
speaker’s looks, we were ini¬ 
tially a little dubious about their 
capability — a typical weak link 
in most small systems. There 
are a few minor resonances in 
the box and the tweeter unit 
becomes a little harsh at very 
high power levels, but in the 
end, we’d have to say that 
they’re very well suited to the 



Minidisc Specs 

Media 

Recording/Playback time: 


74 min 

Cartridge size: 

72 x 68 x 5mm 


Disc diameter: 

64 mm 

Track pitch: 

1.6 urn 

Linear velocity: 

1.2-1.4 


m/sec. 

Audio characteristics 

Channels: 

2 

(stereo/monaural) 

Frequency range: 

5Hz to 


20kHz 

Signal format 

Sampling frequency: 

44.1kHz 

Compression system: 

ATRAC 

Modulation system: 

EFM 

Error correction system: 


CIRC 

Optical parameters 

Laser wavelength: 

780nm 

Recording power: 

5mW (max) 


The IS system’s 100W amplifier module sports a novel blue- 
backlit power meter for that ‘futuristic retro’ look. We’re not sure 
what the lower ‘Aero duct’ molding is supposed to do, but then 
again, it made us look... 


Minidiscs? I’ve heard of them... 

I’m not surprised — they were 
developed by Sony years ago 
(well, back in 1992, anyway). It 
was a new digital medium for 
recording and distributing high 
quality audio, and offered 74 
minutes of near CD quality sound 
in something resembling a mini 
floppy disk (A version of Minidisc 
for storing computer data was 
actually released a year later). 
They died out though, didn’t 
they? 

Well, yes. Minidiscs didn’t catch 
on as quickly as Sony hoped, 
mainly because they were 
developed around the same time 
as Digital Compact Cassette 
(DCC), and Digital Audio Tape 
(DAT). With three new audio 
j formats available, consumers 
weren’t sure which would become 
the standard, and so were a little 
reluctant to rush out and buy the 
latest player for the latest disc, 
tape or whatever. 

The manufacturers didn’t really 
know which would catch on 
either, and so didn’t produce that 
many players for any of the 
formats. In the end, all three 
formats practically disappeared 
from the market, while 
consumers went back to their 
tried and trusted tapes and CDs. 
So they’re back? 

It seems so. While you could 
always buy little personal players, 
Minidisc systems are now 
starting to appear in mini and 


shelf-top systems, and look as 
though they'll make it this time. 
This resurgence is partly due to 
the absence of DCC and DAT in 
the consumer sector, and partly 
due to the fact that Minidiscs are 
a darn good audio format. 

What, better than CD? 

Better in some ways, yes. They’re 
small light and compact, re- 
recordable up to a million times, 
and offer a comprehensive file 
management system built into 
the recorder/player. Recorded 
tracks can be named, deleted, re¬ 
ordered, and existing tracks can 
easily be merged together or split 
into separate tracks. 

This is all possible because 
Minidiscs use a Table Of 
Contents (TOC) that contains an 
index of the start and finish 
points of each track, along with 
space for storing the title, artist 
and other info for the track. 

This TOC can simply be re¬ 
organised to suit, and Minidisc 
recorders have operating 
systems that make all this 
pretty straightforward. Just 
about all Minidisc recorders 
also offer a direct optical digital 
input to allow superior 
recordings too. 

So in what ways aren’t they 
better? 

A single Minidisc holds the 
same amount of music at the 
same sampling frequency as a 
CD (74 minutes, sampled at 
44.1kHz) but it uses a method 
called ATRAC (Adaptive 
TRansform Acoustic Coding) 
that gives a compression ratio 
of around 5:1. 

ATRAC is a form of lossy data 
compression 
that attempts 
to encode only 
the parts of the 
signal that you 
can actually 
hear. 

Technically 
speaking, the 
input signal is 
divided into 
three sub¬ 
bands that are 
transformed 
into the 
frequency 
domain using a 
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variable block length. Transform 
coefficients are then grouped into 
non-uniform bands to reflect the 
human auditory system, and 
quantised on the basis of 
dynamic sensitivity and masking 
characteristics. 

In other words, they remove all 
the bits you can’t hear, and 
compress the remainder before 
writing it to the disc. As I said, 
this is a lossy compression 
algorithm, and while it’s a lot 
better than, say, MP3, the 
audio quality can never match 
the perfect reproduction that 
CDs offer. 

Sounds good, but how does it 
work? 

Minidiscs use a magneto-optical 
system to store data. The disc's 
surface is made susceptible to 
magnetic fields by a high 
powered laser, which heats a 
tiny spot on the Minidisc’s 
magnetic recording layer to its 
Curie point of 180°C. 

While this is happening, a 
magnetic head on the other 
side of the disc writes the data 
to the heated area. When the 
disc’s surface cools down, the 
disc is no longer susceptible, 
and cannot be over written or 
erased by stray magnetic fields. 
Playback is accomplished using 
the same laser at a lower 
power, taking advantage of the 
Faraday effect, in which the 
polarisation angle of reflected 
laser light is affected by 
whether it was reflected from 
an N or S magnetised region. 
The MD optics detect these 
polarisation differences, and 
use them to reconstruct the 
recorded bit stream in much the 
same way as a CD player. 

That’s all well and good, but 
how much is it all going to cost? 
Fancy Minidisc-based systems 
will set you back $1000 - $1500, 
but as they increase in popularity, 
prices will fall. They’ll eventually 
replace tape as recordable 
media, and should start 
appearing in low-end systems 
within a year or so. The good 
news is that Minidiscs 
themselves are pretty cheap — 
around $5-10 each, which 
compares favourably with better 
quality cassette tapes. ❖ 



The vertically-mounted CD 
player with its motor-driven 
sliding cover is very unusual, 
but nonetheless functional. 
This theme applies to the 
whole unit, really, with the 
radical design approach only 
creating the odd compromise 
in the button/labeling layout, 
making some functions tricky 
to access. The remote 
control’s design is quite 
conventional though, with the 
only real salute to 
contemporary styling being its 
translucent case - gee, you 
can see the batteries... 


system in terms of sound bal¬ 
ance and overall fidelity. In a 
nutshell, the overall system 
sounds very good, and that 
what’s required. 


Minidisc 

The Minidisc performed excep¬ 
tionally well, as expected. You 
just can’t hear any difference 
between the CD and its Minidisc 
recording, and the 
recorder itself 
behaved flawless¬ 
ly. It’s great to 
see Minidisc 
systems finally 
becoming widely 

available in Australia, 
after this new format’s low pro¬ 
file over the last five years or so 
since its introduction. 

Using the Minidisc editing 
functions did highlight one 
compromise caused by the styl¬ 
istic approach to the front 
panel design, and that’s the 
constraints imposed by the 
button positioning and match¬ 
ing labeling. We had to refer to 
the manual (shock horror!) to 
figure out the correct button 
sequence for a number of the 
more obscure operations 


(Minidisc track editing, stereo 
configurations, and so on), 
since these just weren’t appar¬ 
ent from the panel layout. All of 
the common operations were 
quite straightforward though, 
and thankfully, the remote con¬ 
trol’s button/labeling layout is 
quite intuitive. 

As an overall package then, 
Pioneer are clearly onto a win¬ 
ner with the IS-21MD. The unit 


attracted an 
almost embarrassing 

amount of attention from 
those passing the EA office, so 
in the marketing sense Pioneer 
have certainly achieved their 
aims with the system’s bold 
styling. The look of the IS sys¬ 
tem may not be to everyone’s 
taste, but at the very least, it’s 
a generously-featured shelf 
sound system that performs 
extremely well. Chalk one up 
for the engineers...❖ 






Pioneer s IS-21MD shelf system 

Good points: Equipped with a MiniDisk. High output level for its size. Well-balance sound, and lots of 
controls to play with. 

Bad points: Control layout can be confusing. Speakers look a bit tacky, but that a matter of personal taste. 
RRP: $1299 RRP, or $999 for the IS-21T cassette tape version. 

Available: Pioneer retailers. For more information, call Pioneer’s toll-free consumer information line on 
1800 060 6333, or check the Pioneer Australia website at http://www.pioneeraus.com.au. 
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DENON 


Denon’s DVD-5000 

DVD/CD/HDCD Pla 


The new Denon DVD-5000 is very much a high-end DVD player, combining excellent build 
quality with circuitry offering outstanding audio and video performance. As well as playing 
DVD video discs, it will also play standard audio CDs and 24-bit/96kHz ‘super hifi’ CDs. For 
good measure, it can also fully decode the special 44.1kHz/20-bit ‘compatible higher-fi’ 
discs recorded via the Pacific Microsonics HDCD system, and is one of the few DVD players 
to achieve Lucasfilm’s ‘THX Ultra’ certification... 


by Jim Rowe 

W HY WOULD YOU even consider pay¬ 
ing $4735 for a DVD player? It’s a 
pretty hefty price tag in anyone’s lan¬ 
guage, and about three times the 
price of most current models — even those 
offering a load of fancy features, and a level 
of performance that most people would 
already regard as excellent. 

Clearly the new Denon DVD-5000 must 
offer some pretty impressive extra features 
and benefits, over and above the well-known 
and highly regarded Denon brand name, to 
justify that price tag. That’s why I jumped at 
the opportunity of reviewing one, when the 
offer came along. It’s not often that we ordi¬ 
nary mortals get a chance to examine this 
kind of rich person’s status symbol... 

The first thing you notice about the DVD- 
5000 is that it’s SOLID. Although only a little 
larger than most other DVD players (434 x 374 
x 135mm), it weighs a lot more: a whacking 
16.5kg, in fact. That’s about four times as 
much as the vast majority of DVD or CD players. 

Most of the reason for that extra weight is 
a chassis and cover made from sturdy lmm- 
thick sheet steel, with three further plates of 


heavier 1.5mm-thick steel bolted under the 
bottom, and a similar plate inside the top of 
the cover. The front panel is also machined 
from heavy aluminium extrusion with match¬ 
ing end panels, instead of the usual plastic 
moulding. Presumably the idea of all this is 
to achieve a much more rigid and stable sup¬ 
port for the player mechanism, as well as 
more effective shielding from external fields. 
(The chassis itself and all internal brackets 
are also heavily copper plated, which would 
again improve the shielding.) 

Apart from the heavy reinforced case, 
there’s also additional weight inside: in place 
of the single lightweight power transformer 
usually fitted, there are no less than three 
power transformers in the DVD-5000. Two of 
them are quite sizeable 'potted’ compo¬ 
nents, used to power fully independent 
power supplies for the digital and audio sec¬ 
tions of the player’s main circuitry; the third 
transformer is a small PCB-mounting type 
used to power the 'standby’ circuitry (to allow 
on/off power control via the remote). 

The idea of totally separate power supplies 
for the digital and audio sections of the play¬ 


er is to minimise hash, hum and other noise, 
of course. 

Needless to say, the appearance of the 
DVD-5000 is very swish. The front panel has 
a satin gold anodized finish, with the same 
finish for the front of the player drawer and 
the various front panel controls. The main 
cover has a matching ‘golden grey’ finish, 
which appears to be a powder coating. The 
rear panel is finished in satin black, with a 
matching cover over the finned heatsink for 
the various power regulators, etc. 

As you’d hope, though, the DVD-5000 is 
much more than a nicely finished heavy 
metal box. Inside there’s a lot of impressive 
technology, delivering a level of performance 
that few other players can match — plus a 
fair amount of functionality. There is the odd 
omission, though, as I’ll explain shortly. 

First the video side. Although the DVD-5000 
uses a 10-bit video DAC, which is nowadays 
pretty standard, in this case it operates at 
27MHz and is described as a ‘high speed, 
high precision’ DAC giving improved definition, 
more faithful colour rendition and lower noise. 

To allow you to take maximum advantage of this 
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high quality video, the player provides component 
video outputs (Y, Pb and Pr) as well as the usual 
S-video and composite video outputs. So if you’re 
lucky enough to have a TV or projector with conv 
ponent inputs, you should be able to achieve pret¬ 
ty well the full video quality encoded on each disc. 
By the way, as far as I’m aware the Pb’ and Pr' 
signals (also called Cb’ and Cr’) are essentially 
the same as Y-B’ and Y-R’, respectively. 

So there’s actually a total of seven video out¬ 
puts on the back of the DVD-5000: the three 
component outputs, two S-video outputs and 
two composite video outputs. Quite impressive, 
and obviously providing plenty of options. The 
player also handles both PAL and NTSC video, 
although the model sold here is nominally only 
capable of playing ‘region 4’ movie DVDs... 

Now for the audio side, and it’s here that 
things get fairly complex. For a start, one of 
the special features of the DVD-5000 is its 
use of Denon’s new AL24 digital audio signal 
processing technology, essentially an 
enhanced version of the Alpha Processing 
they developed for their highly regarded SI 
series of reference-class audio components. 

Technical information on the AL24 DSP sys¬ 
tem is pretty sketchy as yet, but as far as I’ve 
been able to work out it seems to be a digital 
interpolation system which synthesises an 
additional eight bits of lower-order waveform 
information, to effectively give the 16-bit audio 
a resolution of 24 bits. The DSP processor 
seems to do this by analysing the incoming 
16-bit data for its rate of change on the least- 
significant bits, and then generating a further 
eight bits of data (on the fly) to ‘smooth’ these 
transitions digitally. The extra bits are then 
combined with the original data (as eight new 
lower-order bits), to provide a 24-bit version of 
the signal. And when this is converted back to 
analog audio via a 24-bit audio DAC, the result 
is a much smoother waveform with lower sam¬ 
pling noise and quantising distortion, 
and hence needing much less drastic 
analog filtering. 

To achieve all this, the DVD-5000 
needs not only Denon’s proprietary 
DXP6001AF high speed DSP chip 
(which handles stereo signals, by the 
way), but also a set of four Burr- 
Brown PCM1704 high speed 24-bit 
audio DACs. These are exceptionally 
low noise, low-distortion DACs, and 
although they’re capable of handling 
8x oversampled 24-bit data at 
96kHz(!), the player still needs two 
of them per channel to cope with the 
demands of the AL24 processor’s 
output bitstream. 

The end result is that the AL24 
system delivers exceptionally clean stereo 
audio, from both DVDs and standard CDs. 
Quite apart from the lower noise and ampli¬ 
tude distortion, the phase linearity is also 
much better as a result of the reduced analog 


Tek Run: 2MS/S 



‘ Sff gmfr--“M 2$Ms“Chl / '2'4'0'rhv 

As you can see from these measured 
waveforms, the impulse and square wave 
performance of the DVD-5000 are 
exemplary — indicating excellent phase 
linearity. 
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filtering. The rated S/N ratio is 118dB, with a 
dynamic range of 108dB and a total harmon¬ 
ic distortion (THD) of 0.0015% on DVDs 
(lOOdB and 0.0018% respectively for CDs). 

By the way the AL24 processor automati¬ 
cally senses the type of digital audio informa¬ 
tion reaching its input, and processes them 
accordingly. So if the information is already in 
24-bit form (from say ‘super hifi’ 24- 
bit/96kHz audio CDs, or audio DVDs), it does¬ 
n’t synthesise the additional low-order bits. 


Hi 



Just to the left of the disc tray there’s a switch which lets 
you use the internal AL24 processor and DAC to decode 
external bitstreams. 


Perhaps the best way of summarising the 
benefits of AL24 processing is that it gives 
the DVD-5000 the ability to provide excep¬ 
tional 24-bit stereo sound (or two channel 
mixed-down sound) from virtually any incom- 
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ing bitstream — whether it’s originally of 16, 
18, 20 or 24 bits per sample, and with any 
of the usual sampling rates up to 96kHz. 

Quite apart from this AL24 processing, the 
DVD-5000 also provides an inbuilt decoder 
for the HDCD (High Definition Compatible 
Digital) system. Developed by Californian firm 
Pacific Microsonics a couple of years ago, 
HDCD is a digital encoding system which 
effectively allows ‘higher-fi’ 20-bit audio to be 
recorded on CDs, in a way which still retains 
compatibility with standard CD players. HDCD 
is now being used for recording an increasing 
proportion of premium-grade CDs. 

The important element about HDCD is its 
compatibility with standard CD players. 
Although discs with HDCD encoding have 
additional information on them, they can still 
be played on normal players as if they were 
high quality standard 16-bit recordings. 
However on a player fitted with an HDCD 
decoder, they deliver what is effectively 20- 
bit resolution and dynamic range. 

This is achieved by encoding the addition¬ 
al peak and low-level range extension infor¬ 
mation as inaudible pseudo-random code, 
modulating the least significant bit of the 16- 
bit audio. The extra coding is simply filtered 
out and ignored as supersonic noise in a 16- 
bit player, but extracted and used very effec¬ 
tively in a player with HDCD decoding, to 
deliver higher quality reproduction. 

The DVD-5000 has a Pacific Microsonics 
PMD-100 HDCD decoder chip on board, so it’s 
fully capable of delivering the effective 20-bit 
resolution from HDCD discs. And while there 
may not be a huge number of these available 
just at present, they’re certainly coming along. 

As you’ve probably gathered, both the AL24 
processing and HDCD decoding in the DVD- 
5000 essentially provide only two channels of 
analog audio, albeit of very high quality. What 
about DVDs with multi-channel sur¬ 
round sound, I hear you ask — like 
Dolby Digital 5.1, DTS or MPEG2? 

No, there’s no inbuilt multi-channel 
surround decoding, just the usual 
bare bones’ decoding to deliver the 
*mixed down’ two-channel outputs. 
Presumably even Denon’s designers 
baulked at the prospect of providing 
the full kaboodle, and then having to 
provide another 3.1 channels of AL24 
processing as well! Instead they’ve 
just provided the usual digital and 
optical bitstream outputs, to drive 
external multichannel decoders. Of 
course in most cases you’d also be 
able to feed the two-channel audio 
from the AL24 processing and DACs 
into an external Pro Logic or Hafler-type analog 
decoder, to get four-channel surround sound... 

Another special feature of the DVD-5000 is 
that as well as providing digital and optical bit- 
stream outputs, it also provides a matching 
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Among the rear-panel connectors there are variable analog audio outputs (top) as well 
as the usual fixed outputs, plus component video outputs — and also digital bitstream 
inputs as well as outputs. 
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pair of bitstream inputs. The idea of these is 
that they allow you to feed in a bitstream from 
other digital audio sources — like a DAT play¬ 
er or MiniDisc recorder — and take advantage 
of the player’s high quality AL24 processing 
and precision 24-bit DACs. In other words, this 
part of the DVD-5000 can be used as a high- 
performance outboard DAC subsystem. 

As a result of the exceptional video and 
audio performance of the DVD-5000 as a 
DVD player, coupled with its intuitive opera¬ 
tion (thanks to an on-screen GUI), it has been 
certified by Lucasfilm Inc as surpassing the 
THX Ultra’ specification — the latest version 
of Home THX. So it’s fully endorsed for high- 
end home theatre use. 

What else should I mention? Well, the 
designers of the DVD-5000 seem to have gone 
to a lot of trouble with its circuitry, to ensure a 
very high level of performance. In addition to 
the fully separate power supplies noted earlier, 
there are big, well laid-out PC boards, with fat 
supply rail tracks and extra above-board bus¬ 
bars; and also a large number of low-ESR 
bypass and filtering capacitors, to minimise 
hum and noise. Virtually all of the signal con¬ 
nectors are gold plated, too. 

Additional facilities and functions include 
both fixed and variable line-level analog audio 
outputs; indicator LEDs on the front panel to 
show when AL24 processing is enabled, or 
HDCD is being decoded; and as noted earlier, 
the ability to turn the player on and off via the 
remote control — which is pretty big, by the 
way (232 x 68 x 18mm). A nice extra feature 
of the remote itself is built-in backlighting for 
all the main control buttons, which turns off 
automatically after about six seconds. 

Outstanding specs 

We were a little behind the eight-ball when it 
came to reviewing the sample DVD-5000, 
because it came to us straight from another 
magazine (not an electronics magazine), 
which had somehow managed to 'lose’ the 
English version of its user manual, the 
remote control and all of the connecting 
cables. So there was a short delay until the 
distributors provided a replacement remote 
control; but apart from that, we had to Vying 
it’ with our own cables, and a bit of guess¬ 


work based on the Japanese user manual... 

Luckily the DVD-5000 is very intuitive to 
drive, thanks to the on-screen GUI system, and 
there was no real problem in putting it through 
its paces once we had a remote control. 

First up, we put it through the usual tests to 
check its performance as a CD player. And the 
figures we got were certainly most impressive. 

For standard CD reproduction the rated fre¬ 
quency response of the DVD-5000 is stated 
as ‘2Hz to 20kHz’. Our test discs don’t go 
down below 20Hz, but between 20Hz and 
20kHz both channels measured flat within 
+0dB/-0.25dB, and with channel balance 
within 0.05dB — essentially 'ruler flat’, and 
an excellent result. 

The noise level was less than our instru¬ 
ments could measure reliably, but we can still 
say that the S/N ratio and dynamic range were 
'better than 100dB’. The same figure applies 
to the channel crosstalk, too, which is again 
excellent. Not only that but the output linearity 
was measured at essentially ruler flat (within 
O.ldB) right down to the -90dB level, and gave 
every indication of continuing below -lOOdB. 

We were also most interested in checking the 
impulse and squarewave response, because 
that’s the area where phase non-linearity shows 
up. Most CD and DVD players exhibit a fair bit of 
ringing on impulse and squarewave signals, 
because of the phase errors introduced in their 
post-DAC analog filtering. 

Frankly the response of the DVD-5000 to 
these test signals almost blew us away, 
because as you can see from the DSO plots it 
showed virtually no ringing at all! This is an out¬ 


standing result, and along with the excellent 
noise and amplitude linearity really shows the 
benefits of Denon’s AL24 processing system. 

Following these tests we put the DVD- 
5000 through a lengthy series of subjective 
listening and viewing sessions, using both 
our usual set of reference CDs and a range 
of DVDs — mainly region-4 coded PAL movie 
discs, but also the Video Essentials 'all 
regions’ NTSC test disc. For the video testing 
we mainly used a Sony KVJ29SZ9 68" 
Trinitron receiver, with S-video drive. 

We weren’t able to get hold of an HDCD 
disc, unfortunately. 

As you’d hope and expect, the perfor¬ 
mance proved to be outstanding in virtually 
all respects. The audio quality from both CDs 
and DVDs was absolutely first rate, with a 
clarity and transparency that allowed listen¬ 
ing for hours on end without any auditory 
fatigue. And the video quality from DVDs was 
equally excellent, giving every indication of 
being limited purely by the software itself. 
Even with the S-video output we were getting 
only a small amount of colour fringing on the 
Snell & Wilcox 'moving zone plate’ test pat¬ 
tern; presumably even this would have dis¬ 
appeared with component video drive. 

Overall, then, the Denon DVD-5000 is with¬ 
out doubt a superb CD and DVD player, and 
offers true 'reference quality’ performance 
not just for video, but also and especially for 
audio — thanks to that AL24 24-bit process¬ 
ing. Coupled with its ability to play next gen¬ 
eration 24-bit/96kHz 'super CDs’ and 
decode the new HDCDs, these features 
make it a very impressive beast indeed. 

Whether all these benefits make it worth 
that whopping $4735 price tag is a question 
that can only be answered by individual buy¬ 
ers, of course. It still seems pretty pricey to 
us, especially when you consider the play¬ 
er’s lack of inbuilt multi-channel surround 
decoding. But If money’s no object and you 
already have a top grade Pro-Logic surround 
amplifier/receiver, and a big-screen TV fitted 
with component video inputs, the DVD-5000 
would certainly deliver you outstanding home 
theatre performance. ♦> 


Denon DVD-5000 

A 'reference quality’ CD and DVD player offering the ability to play standard CDs and DVDs 
with 24-bit resolution, plus the new HDCD tiigher-fi’ compatible discs and also future 24- 
bit/96kHz super-hifi CDs and DVD audio discs. 

Good Points: Outstanding video and (especially) stereo audio reproduction, via Denon’s 
proprietary AL24 DSP system; excellent build quality; and the ability to use the AL24 
processing and precision 24-bit DACs to convert external bitstream sources. 

Weak Points: For the price, it’s a little disappointing that multi-channel AC-3, DTS and MPEG2 
decoding are not built in. 

RRP: $4735. 

Available: Denon audio dealers, or contact AWA Audio Products by calling on 1800 642 
922 or emailing to info@audioproducts.com.au. 
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*NEW LOWER PRICES! 

ROBOTIC KITS 
FOR COMPUTERS 



30632-1 Turtle Kit complete with interface, 
power supply and DOS/Windows software. 
Teach the turtle to run a set path. Complete 
with interface, power supply and software. 
$255 ex-tax. $299 inc-tax.* limited stock! 



30520 Parallel port interface unit. Pro¬ 
vides 4 motor outputs. 8 digital inputs 
and 2 analogue inputs. Also provided is 
a special plug unit and software drivers 
for BASIC, C, Pascal & VisualBASIC. 
$164.80 ex-tax. $189 inc-tax. 



30330 Profi Computing Kit. Makes 12 
models including; turtle, robot arm. sorting 
machine. CD-player and plotter (shown). 
Total of 888 parts with interface, power 
supply and DOS/Windows software. 
$485.60 ex-tax. $555 inc-tax.* 



30400 Mobile Robots Kit. Makes 8 models 
including; stamping machine, sliding door, 
pulse counter and five mobile models. Uses 
the new intelligent' interface. Software and 
instructions are provided on CD-ROM. 
Programmed in a flow-chart style language 
(LLWIN) that’s easy to learn and under¬ 
stand. $434.50 ex-tax. $495 inc-tax.* 



30408 Industry Robots Kit. Makes 
4 models; transfer robot, welding 
robot, column-type and kink-arm 
robots. As seen in Sept. ’99 EA. 
Kit $259.80 ex-tax. $295 inc-tax. 
With IR control set $464 inc-tax. 
With 30520 interface $495 inc-tax. 
With 30402 interface $695 inc-tax 



30308 Universal Kit. Our most 
popular starter kit for kids. Builds 
24 models; scales, garage door, 
mixer, fairground equipment and 
much more. Over 450 parts. Can be 
motorized with the Mini-Motor Set 
(30342) or Solar Set (30343). 
$81.85 ex-tax. $95 inc-tax. 



30493 I’m Walking Kit. A motor¬ 
ized kit that builds 6 walking mod¬ 
els. Over 380 parts. 9V batteiy not 
included. May be used with the 
30400 Mobile Robots kit to build 
an intelligent walking robot! 
$148.05 ex-tax. $169 inc-tax. 



30494 Pneumatic Kit. Builds 6 
models including; Forklift. Bull¬ 
dozer and Crane. Includes mini¬ 
compressor, 6 cylinders and 4 
valves. 9V battery not included. 
Cher 530 parts. It’s great fun! 
$164.85 ex-tax. $189 inc-tax. 


30402 Intelligent interface unit (shown above). Plugs into any 
coins port. Same capability as 30520 but allows stand-alone 
control without computer. May be controlled directly from the 
computer using most languages or ‘down-load' a program using 
LLWIN (sold separately). $232 ex-tax. $265 inc-tax.* 


SOFTWARE AVAILABLE: 


30554DOS 

PLC for 30520 interface 

$39 * 

30403 

LLWIN for 30520 interface 

$69 * 

30407CD 

LLWIN for 30402 interface 

$99 * 

30555CD 

PC-LOGO for 30520 interface 

$199 * 

Windows 95/NT 

software for 30330 or 30408. 

$199 


With source code in VB5. Delphi and VC++. 


5230 DIY 8 relay outputs. 8 inputs 
board connects to LPT. All you 
need is a soldering iron and a few 
tools. Starter kit with printer port 
cable and software $99. System 
expands to 64 inputs and 64 out¬ 
puts. Extra boards only $60 each. 

Industrial boards available. Boards with 240VAC 10A relay 
outputs and 12-24V AC/DC inputs. Also analogue input boards 
with a special version for temperature inputs. Starter pack $250. 

30342 Mini-Motor Set. Includes 
S-Motor, 9V batteiy holder, cable, 
plugs, geaibox and mam geared 
parts. 50 parts in total. Motorize 
the 30308 kit and many others. 
$42.40 ex-tax. $49.00 inc-tax. 





30344 IR Control Set. Remotely 
control your models. Infra-red 
transmitter and receiver operates up 
to 15 metres. Receiver controls 3 
motors (forward/reverse fast/slow). 
Can be used w ith any 6-9V motor. 
$146.55 ex-tax. $169.00 inc-tax.* 


XMAS SPECIAL: free delivery w itliin Australia for all orders 
over $50. Add $5 otherwise. Optional insurance $1 plus $1 per 
$100 value. Piocon has been in business since 1984 and is the 
sole agent for fischertechnik in Australia and NZ. Send MAIL 
ORDERS to PO Box 655, Mt. Waverley VIC 3149. 14 day 
money back guarantee (conditions apply). All fischertechnik 
products - excluding interfaces - have a 2 year warranty. We 
stock the full range of fischertechnik kits and many spare parts. 
Fully built models are available for display and educational pur¬ 
poses. Please see our website for more information including; 
newsletters, press releases and free software to download. 


PROCON TECHNOLOGY PH: (03) 98306288 FAX: (03) 98306481 

BC, MC & Visa accepted. Website: http://www.procontechnology.com.au Email: proconfoHpgi.com.au 















OzPOZ: 

Making the most of the 

Vary Large Telescope 

OzPoz is a specialised robot arm that will be used to maximise the use of the Very 
Large Telescope (VLT) currently under construction in South America. Recommended as 
part of the Australis Report, OzPoz will accurately position optical fibres within the 
telescope, allowing up to 400 separate observations to be carried out at once. 

by Geoff McNamara 

F OR SEVERAL DECADES NOW, scientists 
and engineers at the Anglo-Australian 
Observatory (AAO) have been world lead¬ 
ers in the application of optical fibres in 
astronomy. Their efforts have recently culmi¬ 
nated in the construction of 2dF, a giant fibre 
positioner and spectrometer that rides on the 
front end of the 3.9 metre Anglo-Australian 
Telescope (AAT, see FA September 1995). 

Now the AAO has been commissioned to 
build a fibre positioner for the world’s biggest 
telescope, the Very Large Telescope being built 
in the Chilean Andes by the European Southern 
Observatory (ESO). The new instrument, 
dubbed OzPoz’, will allow the giant telescope 
to survey up to 400 objects at a time, max¬ 
imising the use of cherished observing time. 

The reason why instruments like 2dF and 
OzPoz are becoming so important is simply that 
the world of astronomy is such a competitive 
place. The most modem telescopes are larger 
and more sophisticated than anything even 
dreamed of at the beginning of the twentieth 
century, and they have continued to push the 
limits of how far into the universe they can see. 

So, at any given distance, a modern tele¬ 
scope can see more examples of any one 
type of object. This may seem a boon to sci¬ 
entists — after all, the more samples you 
can study the better. But such telescopes 
are not cheap, and compared with the num¬ 
ber of astronomers in the world there are 
very few of them, resulting in a backlog of 
observation requests. 

Taking just one example, one of the hot 
topics in astronomy at the moment is the 
three-dimensional mapping of the Universe. 

Creating such maps is important for a wide 
range of cosmological problems, ranging 
from determining the origins of the Universe 
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The OzPoz team (left to right): Stan Miziarski, Peter Gillingham, Keith Taylor, Urs 
Klauser. (Photo courtesy Geoff McNamara) 


to how much matter it contains. 

To make such a model requires observa¬ 
tions of thousands of individual galaxies, 
the basic building blocks of the cosmos. 
Since many of these galaxies are so distant 
and faint that they require hours of tele¬ 
scope time to collect enough of their feeble 
light to enable a meaningful analysis, 
observing them one at a time is a tedious 
and expensive procedure. 

The only solution to this type of data col¬ 
lection problem — and there are dozens of 
others — is to make telescopes more effi¬ 
cient. This is exactly what 2dF and its prede¬ 
cessors have done for the AAT. 


Optical fibres 


The basic idea is that, rather than use a tele¬ 
scope to collect the light from individual 
objects one at a time, instruments like 2dF use 
carefully positioned optical fibres to collect the 
light from many objects simultaneously, feed¬ 
ing it into spectrographs mounted on the tele¬ 
scope itself. Since the observing time required 
is reduced by the number of fibres available — 
in the case of 2dF, that number is 400 — it’s 
not hard to see why the use of optical fibres in 
this way is an extremely attractive proposition 
to other observatories. 

In fact, the success of 2dF is largely respon- 





sible for maintaining the AAO’s status in the 
astronomical community. The 3.9 metre AAT 
faces the risk of being dwarfed by such behe¬ 
moths as the Very Large Telescope (VLT) and 
the twin ten metre Keck telescopes in Hawaii. 

But rather than being threatened by these lat¬ 
est instruments, the AAO has gained an inter¬ 
national reputation as a leader in the use of 
optical fibres. It was this reputation that led to 
the contract for OzPoz. 

OzPoz — an abbreviation of ‘Australian 
Positioner’ — will follow in 2dF’s footsteps, 
carrying out a similar task as 2dF on one of 
the four 8-metre telescopes that make up the 
VLT (see EA February 1995). The use of opti¬ 
cal fibres on the VLT wasn’t an obvious deci¬ 
sion, however. There is a strong history in 
Europe of studying the Milky Way Galaxy, and 

Right: This is a prototype of the OzPoz gripper that will eventually be used to position 
the hundreds of optical fibres on the imaging plate for the VLT. 

Below: Each optical fibre is attached to a small metal button that gives the gripper 
something to grip when relocating the fibres. Being magnetic, it also holds the fibre tip 
in place on the imaging plate during the observing session. 




so the VLT’s instrumentation, specifically its 
spectrographs, were built for that purpose. 
But around the time 2dF was nearing comple¬ 
tion, the ESO was becoming increasingly con¬ 
scious of the lack of capability they were build¬ 
ing into the VLT to study cosmological prob¬ 
lems (that is, studying objects well beyond the 
Milky Way to the Universe at large). 

To study the problem, they commissioned 
a team from the AAO, Mount Stromlo and 
Siding Spring Observatory, and the University 
of New South Wales to report on the best 
option for them. The result was the Australis 
Report, which suggested a 580-fibre optical 
and infrared spectrograph that could be 
mounted on one of the 8-metre telescopes. 
The ESO already had a 120-fibre spectro¬ 
graph underway, and so rather than abandon 


the project altogether, they decided to adopt 
part of the Australis proposal — namely the 
fibre positioner, later to be dubbed OzPoz. 

OzPoz’s task will be to pick up the tips of 
individual optical fibres and position them on 
a horizontal plate. When in use, the telescope 
produces an image of a tiny patch of the sky. 
This image — along with the tiny images of 
stars or galaxies or whatever is being studied 
at the time — will be projected onto the plate. 

The optical fibres are then positioned so 
that light is channeled from the plate into 
the spectrograph where it can be dispersed 
and studied in detail. It will be the job of 
OzPoz to pick up the fibres one at a time 
and position them at exactly the location of 
the image of a star or galaxy. The accuracy 
of the positioning is all important, since any 


error means valuable starlight will fall out¬ 
side the fibre and will therefore be wasted. 

The scientist in charge of the project is Keith 
Taylor, who is also deeply involved in the 2dF pro¬ 
ject. Taylor points out that, in many ways, design¬ 
ing and building OzPoz is a simpler problem than 
2dF, despite the fact that OzPoz will be used on 
a telescope four times the size of the AAT. 

For one thing, 2dF has to operate while 
being carried around the sky at the top of the 
AAT — a slow but wild ride for a precision 
instrument — carefully positioning the fibres 
on one plate while a second plate is in use 
collecting light. OzPoz, on the other hand, will 
sit at what’s known as the Nasmith focus of 
one of the VLT’s telescopes, a horizontal plat¬ 
form that rotates about a vertical axis with the 
telescope but never tilts nor moves vertically. 

Further, the image scale of the VLT is larg¬ 
er than 2dF: rather than having a two degree 
patch of the sky crammed into a 500mm 
diameter plate as is the case with the 
AAT/2dF combination, OzPoz only has to con¬ 
tend with a half of a degree spread over an 
800mm diameter surface. This means that 
the number of arc seconds per millimetre is 
in the order of ten times less than the scale 
2dF has to deal with, which of course means 
you don’t have to be as accurate. 

This is countered by the fact that an 8- 
metre telescope is capable of seeing some 
pretty faint objects, and that means more of 
them... thousands more. Depending on what 
you’re studying at the time, you may not want 
to look at that many objects, but then again 
you might. Designing an instrument to cater 
for such a wide range of interests is not 
easy: you may get a few objects for one type 
of survey and thousands for another type of 
survey. Compromise is inevitable, “and that 
compromise is usually driven by technology, 
not by science”, Taylor points out. 

While migrating beyond 400 fibres is tech¬ 
nologically enormously difficult, Taylor points 
out that 400 fibres is still well ahead of the 
competition. “There is a significant flow on 
from 2dF expertise. However, in detail the 
concepts are different and more refined. We 
have a very talented engineer, Peter Gilliam, 
who used to work for Keck, who looked at 2dF 
with new eyes, and said “Well, how am I going 
to do this better, simpler, because we have to 
do this to a budget and make a successful 
enterprise out of this”. So simplifying the 
engineering, streamlining it, and learning from 
the mistakes we made on 2dF is a very impor¬ 
tant component to all this work," Taylor said. 

At this stage, the various OzPoz compo¬ 
nents are still in the prototype development 
stage, such as the gripper that will gently 
pick up the fibres and position them on the 
imaging plate. The instrument is due for 
acceptance testing in mid-2001, but Taylor is 
confident of success: “If we can do 2dF, we 
can do OzPoz!” ❖ 
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Audio & Video Review 



Smart new VCR 


can navigate 


year tapes 


Like many of the latest up-market consumer VCRs, Hitachi’s new top of the line VT- 
FX8000E offers nice features like extra heads, HiFi stereo sound, multistandard 
compatibility, easy G-Code programming, picture enhancement and auto head cleaning. 
But this one also provides a new Tape Navigation System, whereby all you have to do in 
order to play a particular recording on your tape is select it from an on-screen menu... 

by Jim Rowe 


I GUESS IT’S understandable that makers 
of domestic analog VCRs are trying to 
pack more features and functions into 
their models, now that things like digital 
camcorders and DVD players are available to 
give people a taste of the digital video and 
audio future, and what it will bring in terms of 
better pictures and sound. Small wonder 
they’re finding ways of packing in more bells 
and whistles, to provide added value. 
Hitachi’s new VT-FX8000E is a good case 


in point. It provides just about all of the func¬ 
tions and features that have been introduced 
in recent years to jazz up domestic VHS 
recorders, including a few that were original¬ 
ly found only on professional gear. Then as 
an added bonus, the designers have thrown 
in some more features again — including a 
new Tape Navigation System, to simplify 
management of your recordings. More about 
this shortly, though; let’s look first at some 
of the more familiar functions and features. 


The FX8000E is a six-head HiFi stereo 
machine, with two of the rotating heads used 
for SP video recording and playback, two for 
LP/EP and the remaining two for the HiFi 
audio. It’s also a multi-standard machine, 
able to record and playback not just in stan¬ 
dard PAL (B/G) but also in NTSC (both stan¬ 
dard 3.58MHz and 'modified’ 4.43MHz) and 
MESECAM (B/G). It can even replay NTSC 
recordings in PAL60 (60Hz PAL) format, for 
playing on PAL-only receivers. 
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In PAL and MESECAM it can record and 
play in both SP (23.39mm/s) and LP 
(11.7mm/s) tape speeds, while in NTSC you 
have a choice of SP (33.35mm/s) and EP 
(11.12mm/s) for recording and playback — 
plus LP (16.67mm/s) for playback only. 
How’s that for flexible! 

Needless to say there’s a built-in synthesised 
TV tuner, which incorporates automatic station 
searching and memory tuning. Also included is a 
digital stereo TV sound decoder for the German 
(Zweiton) A2 sound system used by Australian 
TV stations — so if a movie or programme is 
being broadcast in stereo, the FX8000E will be 
able to record stereo sound off-air. 

While we’re on the subject of off-air record¬ 
ing, it also incorporates the Gemstar G-Code 
system, whereby you only need to enter the 
appropriate ID code (as published in pro¬ 
gramme guides) in order to program it for 
recording a particular TV show or movie. 

Some of the other nice features include HQ 
picture technology, further enhanced with 
Hitachi’s own Dynamic Picture Enhancement; 
what they call Super rewind and fast forward, 
which provides speeds of up to 
250x for very fast operation (about 
2 minutes maximum to rewind an E- 
180 tape); a true jog shuttle’ con¬ 
trol, with six graduated speeds in 
either direction (l/7x, lx, 3x, 5x, 

7x and 9x) plus frame-by-frame, and 
most of the functions duplicated on 
the remote control as well as the 
front panel; automatic and manual 
tape head cleaning; automatic 
tracking; video and stereo audio 
inputs at both front and rear; and 
an on-screen display (OSD) system 
which uses a graphical user inter¬ 
face (GUI) for easy and intuitive 
operation. 

It also comes with a very power¬ 
ful IR remote control, which not 
only allows you to control virtually 
all VCR functions (including tape 
eject, source select etc.) but also 
includes its own real-time clock 
and calendar which is automatical¬ 
ly synchronised with that in the 
VCR. So even when the VCR is not 
in use you can always see the time 
on the VCR’s own LCD, and both 
the time and date on the remote’s 
LCD — very handy. 

Then there are the FX8000E’s 
special features, including a built- 
in decoder for the Closed Captions 
which are nowadays available on many pre¬ 
recorded movie tapes (and broadcast TV pro¬ 
grammes), to provide subtitles for the hear¬ 
ing impaired and those watching a movie in a 
different language. The captions can be posi¬ 
tioned near the bottom of the screen, the top 


By simply selecting any entry in 
the on-screen tape index using 
the up/down arrow keys, and 
then pressing the Play button, 
the FX8000E will quickly shuttle 
forward or back to locate the 
start of that recording, and 
start playing it... 

of the screen or scrolling continuously. 

But the biggest ’special feature’ of the 
machine is its Tape Navigation System, as 
mentioned earlier. This gives the FX8000E 
the ability to keep track of up to 200 of 
your recordings, on many different tapes, 
and allows you to access them quickly and 
easily when required. 


It works like this. When you make a record¬ 
ing, on either a blank tape or a blank section 
of a tape containing some of your other 
recordings, the FX8000E saves all relevant 
data in its internal memory: tape ID number 
(which it allocates), recording (i.e., track) 


number (which can later be replaced by vari¬ 
ous icons, for convenience), the recording 
date, the TV channel or direct AV input 
source, the time the recording started, its 
duration and the recording mode (SP/LP/EP). 

Then after recording — and also whenever 
you load that tape back into the machine — 
you can view an on-screen index of the 
recordings on that tape, simply by pressing 
the ’NAVI’ button on the remote or the corre¬ 
sponding button on the front of the VCR. The 
index even shows whether the recording con¬ 
cerned has been viewed since recording, 
along with both graphical and numerical indi¬ 
cations of the space on that tape still left for 
further recording. 

Not only that, but by selecting any of the 
entries in the index using the up/down arrow 
buttons, and then simply pressing either the 
Play or Stop buttons, the FX8000E will quick¬ 
ly shuttle backward or forward to locate the 
start of the desired recording, and either 
begin playing it immediately or stop (’cued 
up’) to await your further instructions. 

As you can imagine, this facility should 
make it much easier for anyone with 
a fairly large number of video 
recordings and tapes to keep track 
of them all. The VCR does all of the 
indexing for you, storing the infor¬ 
mation in its internal non-volatile 
memory (presumably flash or ferro¬ 
electric RAM), removing the need 
for paper labels and/or separate 
indexing system that have to be 
maintained. 

Of course the ability to select any 
of the recording tracks’ on a tape 
and have the VCR cue up and play 
them with little more than a couple 
of key presses is also very conve¬ 
nient. It certainly gives the FX8000E 
at least some of the ’random 
access’ functionality we’ve all come 
to appreciate with CDs and DVDs, 
and should also make the machine 
quite attractive as a ‘source’ for 
video editing. (The ability to replace 
the track numbers’ with your 
choice of 11 different pictorial 
‘icons’ might come in especially 
handy for editing, too.) 

Mind you, the navigation system 
does have a few limitations. Basically 
it will only work with tapes recorded 
from scratch on the same machine; 
not with pre-recorded tapes, or those 
recorded on other machines. And 
although it will work just as well with NTSC 
recordings as well as PAL, you can’t mix the 
two on the same tape; this gets it all confused. 
Not that many people are ever likely to want to 
mix the two on the one tape, of course. 

Another limitation is that the navigation 



As well as a jog shuttle and all of the usual transport 
controls , the FX8000E’s remote control provides its own 
real-time clock and calendar, which is automatically 
synchronised to that in the VCR itself. 
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system will only function with recordings of 
more than five minutes in length. This might 
be a disadvantage for editing work, or for 
people who collect movie trailers and try to 
record quite a few of them on the one tape... 

The FX8000E is a fairly large machine, 
measuring 435 x 272 x 99mm and weighing 
4kg. The case has a handsome ‘shades of 
gold’ finish, with a protective clear plastic 
escutcheon over the lower half of the front 
panel. A small swing-out door at the top left 
of the panel hides the front AV inputs when 
they’re not in use. 

Trying it out 

Hitachi Australia kindly loaned us an eval¬ 
uation sample of the FX8000E, allowing us 
to try out its performance and features for 
ourselves. Needless to say we first tried 
making a number of recordings and playing 
them back, in both PAL and NTSC, using 
source material both off-air and from refer¬ 
ence DVDs. 

Frankly we were very impressed with the 
basic video and audio performance, both with 
these record/replay tests and then simply play¬ 
ing pre-recorded VHS tapes with HiFi stereo 
tracks and known good picture quality. The pic¬ 
ture quality was of a very high standard, with 
barely perceptible noise and ringing — just 


about as good as you can get from VHS — and 
the stereo sound was of a similar standard. 

Out of interest we tried recording a 
sequence of audio response test tracks, and 
the results were very impressive. The specs 
said the response was from 20Hz to 20kHz, 
and we got figures showing a very smooth 
response which was only 0.3dB down at 
10Hz, then flat within O.ldB to about 7kHz, 
ldB down at 12kHz and then a gradual roll off 
to -2.8dB at 20kHz. Comfortably within spec, 
in other words. The signal to noise ratio was 
also very good too, although we weren’t able 
to achieve the quoted 90dB of dynamic range. 

After we’d done a number of different test 
recordings on a new tape, we were able to try 
out the tape navigation system. We found it not 
only easy to use, but also quite effective, too. 
It’s surprisingly fast and accurate in searching 
for the track you select, and then playing it. 

Other things we liked about the FX8000E 
included its easy setup using the on-screen 
menu system, the multi-speed jog shuttle, 
the ability to not only record and play NTSC 
but also play it back in PAL 60 format if 
desired, and the handy real-time clock and 
calendar in the remote. 

But of course the big feature of the 
machine is the tape navigation facility, and 
this really does work well. ❖ 


Hitachi VT-FX8000E 

A multistandard six-head HiFi stereo 
VCR offering G-Code programming, 
built-in A2 stereo and closed 
captions decoders, plus a novel 
Tape Navigation system. 

Good Points: Excellent video and audio 
performance, with both PAL and NTSC; 
the tape navigation system works very 
well, for recordings of more than 5 
minutes; full jog shuttle capability; 
nice clock/calendar facility in the 
remote. 

Weak Points: Very little. Perhaps 
more internal memory would allow 
the navigation system to cope with 
shorter recordings and more of 
them. 

RRP: $749.00 

Available: Most AV dealers; contact 
Hitachi on 1800 032 689 or visit 
their website (www.hitachi.com.au) 
for details of your nearest stockist. 



What’s in it foryOU? 


Inverters have matured very quickly in the last 
two years. Technology 
was forced forward to 
meet the demands of 
an aware market 
(people). 




WES> The largest global manufacturer 
of inverters and chargers have 
released the 1998 models. 

NEW! Really, NEW technology, 
features and benefits! 

Call us now for your 
nearest Dealer. Australia wide. 






BAINBRIDGE TECHNOLOGIES pty ltd 

77 Shore Street, Cleveland Brisbane Qld 4163 
PH: (07) 3821 3333 Fax: (07) 3821 3977 
Email: baintech@powerup.com.au Internet: www.statpower.com 



CODAN 


NO NEED TO 
IMPORT MICROWAVE 
COMMUNICATIONS 
EQUIPMENT 


Codan, Australia’s premier manufacturer of 
telecommunications equipment, now offers 
a full range of microwave technology. 

• Medium and long haul 2-34Mbps digital 
microwave links 

• Ku & C Band Satellite tranceivers 

• Major satellite earth station sub-systems 

• High power solid state power amplifiers 

Codan (Qld) Pty Ltd 

532 Seventeen Mile Rocks Rd Sinnamon Park Qld 4073 
Ph: (07) 3291 6333 Fax: (07) 32916350 
Email: treading@codan.com.au www.codanqld.com.au 


24 


ELECTRONICS Australia, November* 1999 





















MHcroGram Computers 



Hi- Scan Bar Code Readers 

High resolution CCD 
scanners which fea¬ 
ture multi-interface 
communication with 
RS-232C, Wand 
and Keyboard 
Emulation in one unit. Simply release the RJ-45 jack 
to change cables! Offering optical performance with 
a minium resolution of 0.125 mm & maximum read¬ 
ing distance of 20 mm it is possible to reacT high- 
density, laminated & acrylic-covered bar codes. 

Cat. 8458 Hi Scan Bar Code Reader KB Wedge $699 
Also available, Long Range CCD bar code scanners. 
Cat. 8489 CCD BC Scanner Long Range KB $469 

Cat. 8675 CCD BC Scanner Long Range KB Stand $69 

As well as our standard range. 

Cat. 8196 CCD BC Scanner KB Wedge 80mm $259 
Or pick from our Manual / Auto Trigger laser range. 
Cat. 8770 Laser BCR Gun KB Wedge AT $599 

Cat. 8767 Laser BCR Gun KB Wedge PS/2 $599 

Cat. 8771 Laser BCR Gun Serial $599 

Cat. 8772 Laser BCR Gun Stand $35 

Magnetic Card Reader - KB Wedge 

A bi-directional magnetic 
stripe reader designed to be 
used with IBM XT, AT & PS/2 
computers for credit autho¬ 
rization terminals, POS 
terminals, PC’s & banking terminals. Requires no 
software modification, programming of I/O devices or 
additional power. 

Cat. 8045 Magnetic Card Reader - KB Wedge $349 

Omni-Directional Laser Scanner 

An affordable, vertically 
mounted, Omni-Directional 
laser scanner, which is ideal¬ 
ly suited to reading bar 
coded products at super¬ 
market checkouts. 

Performance is higher than 
the “Name Brands” with a 24 
scan line pattern (competi¬ 
tors’ products are 20) and 2,400 scans/sec (competi¬ 
tors’: 2000 scans/sec). Depth of field is 300mm. 

Cat. 8521 Bar Code Laser Omni-Direct KB Wedge $2119 
Cat. 8573 Bar Code Laser Omni-Direct. Serial $2119 

Compact Keyboard 

When desk space is at a premium an 80 key keyboard 
with full 101 key functionality will come in handy. It has 
dimensions of only 297(W) x 152(L) x 30(D) mm. 

Cat. 8403 Compact 80 Key PS/2 $73 




Web-Based Training from $14.95 per month* 


New courses now available! Including Windows 98, 
Quicken 98, Lotus Notes, Internet Tools (Netscape) 
and more courses on TCP / IP. 

*Full details at www.tol.com.au 


A number of courses are “Microsoft 
Certified Professional - Approved Study 
Guides” 

Now over 200 courses on offer 


Mr 



Citizen Docket Printers 

The IDP3545/46 series POS 
impact dot matrix printers print at 
a speed of 3 lines/sec in 40 col¬ 
umn mode. They can control 2 
devices (auto-winder & cash 
drawer) and features include IK bytes of memory 
buffer, two colour printing (red/black), ESC/POS & Star 
emulations and an internal power supply. The 3550/51 
series print at 3.6 lines/sec & provide a 6K input buffer. 
Cat. 5646 Citizen IDP3545 40 Column Parallel $530 

Cat. 5647 Citizen IDP3545 40 Column Serial $540 

Cat. 5648 Citizen IDP3546 40 Column Parallel $610 

Cat. 5649 Citizen IDP3546 40 Column Serial $630 

Cat. 5673 Citizen IDP3550 40 Column Parallel $540 

Cat. 5674 Citizen IDP3550 40 Column Serial $570 

Cat. 5675 Citizen IDP3551 40 Column Parallel $640 

Cat. 5676 Citizen IDP3541 40 Column Serial $670 

Citizen Cash Drawers 

* The Citizen Cash Drawer model 
CBM-3585DR features 8 coin 
drawer / 5 note insert for IDP35xx 
series printers. A key is provided to 
open it in case of power failure. 
Model GC-33/5 is a heavy duty cash drawer with 9 coin 
(adjustable) / 5 note insert removable, 3 position key¬ 
lock, emergency key opening, available with modular 
connector. Model GC-52/5 is a large heavy duty cash 
drawer. 

Cat. 8243 Citizen Cash Drawer CBM-3585DR $186 

Cat. 8523 Citizen Cash Drawer GC-33/5 $195 

Cat. 8321 Citizen Cash Drawer GC-52/5 $230 

Cat. 8759 Citizen Cash Drawer GC-55/5 $230 

Cat. 8760 Citizen Cash Drawer Compact GC-28 $115 

POS Customer Display 

This POS customer display is dri¬ 
ven from the serial port and has a 
vacuum fluorescent display with two 
lines of 20 characters. It is 
ergonomically designed with a 270 
degree viewing angle. 

Cat. 8728 POS Customer Display $369 

Year 2000 BIOS Card 

I’ts not too late!! All you have to do is plug it in! This 
card has it’s own RTC & carries the NSTL "Compatibility 
Test" seal. 

Cat. 3359 Year 2000 BIOS Card $129 



55 Key Programmable POS Keyboard 

Our top of the line POS 
~ keyboard featuring very 

\ robust construction, com- 
pact size, down loadable 
key assignments (eg switch menus), multi-level pro¬ 
gramming, ability to download entire 55 key template 
into internal non-volatile memory in 7 secs!, keyboard 
wedge interface with optional RS-232 interface and 
internal 2KB non-volatile memory. 

Cat. 8356 55 Key POS Keyboard $39 

POS Touch Systems & Peripherals 

Get ready for GST! Start with a 
compact all-in-one terminal with 
12.1” TFT colour touch screen 
and add the peripherals you 
need to customize your 
requirements. The basic 
system consists of a Pentium motherboard with 
133MHz MMX CPU, 16MB RAM, 4 serial ports, 2 par¬ 
allel ports, 2 USB ports, VGA port, cash drawer port, 
1 free PCI slot, KB/mouse. A lOBase-T Ethernet port 
is also included. 

Cat. 8755 POS Touch System wih LCD & Swivel Base $4,900 
Optional add-ons include a magnetic card reader, a 
magnetic 1-Button reader with 5 operator keys for 
security access, an external FDD kit, Customer 
Display and cash drawers. 

Cat. 8756 POS Touch System MCR Track 2 $299 

Cat. 8757 Magnefc Lfiuton Reader +5 keys $190 

Cat. 8758 External FDD Kit $219 

Cat. 8728 POS Customer Display, Serial Connection $369 

Intelligent LAN Cable Testers 

You can simply plug your 
UTP cable straight into the 
box for instant identification 
of pinouts with the combined 
tester & breakout box model. 
It also tests both UTP/STP & 
BNC cable. Both models feature a 2 line by 16 
character LCD display. 

Cat.11517 Mgert LAN CableTester & Breakout Bck $279 

Cat.11518 Intelligent LAN Cable Tester $229 

Also available: 

Cat. 11515 Network Multi Modular Cable Tester Pro $169 

Cat. 11512 Network Multi Modular Cable Tester $119 

Cat. 11516 Network Cable Tester Enhanced $99 

E & OE All prices include sales tax MICROGRAM 1199 



Online catalogue & shop at www.mgram.com.au 


Phone: (02) 4389 8444 

sales@mgram.com.au info@mgram.com.au 

Fax: (02) 4389 8388 

Australia-Wide Express Courier (To 3kg) $10 

Dealer Enquiries r ' a 

Web site: 

Welcome 

We welcome Bankcard Mastercard VISAAmex 

Unit 1,14 Bon Mace Close, Berkeley Vale NSW 2261 

www.mgram.com.au < 

FreeFax 1 800 625 777 

Vamtest Pty Ltd trading as MicroGram Computers ACN 003 062 100 

FreeFax 1 800 625 777 
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Canon’s colourful 

Multipass C50 MFC 

The Multipass C50 is for those who want the convenience of a ‘multi-function centre 
but also need to be able to print, scan and copy images and documents in full colour. 

by Jim Rowe 


C LEARLY IN THE 'second tier’ of multi¬ 
function centres (MFCs), Canon’s 
Multipass C50 combines the functions 
of a fast fax machine with a colour print¬ 
er, scanner and — especially interesting — a 
digital colour photocopier with very close to 
photographic quality (when you use the right 
ink cartridge and paper). It should therefore 
be of potential interest to anyone running a 
small or home office, who wants to take 
advantage of the space- and cost-saving 
aspects of an MFC, but also needs colour 
printing, scanning and copying capabilities. 

The specs of the C50 are quite impressive. 
First of all, it’s a pretty nimble G3-compatible 
fax, with a top modem speed of 14.4kb/s and 
built-in MH, MR and ECM-MMR compression. 

In conjunction with a 672KB data memory (suf¬ 
ficient for about 42 typical pages) this allows 
potential transmission and reception speeds 
(from/into memory) of about six seconds per 
page, to minimise STD and ISD faxing costs. 

Thanks to the inbuilt Bubble Jet printer, the 
C50 prints faxes on either A4 or letter size 
plain paper at about four pages per minute. 

For scanning the originals for transmission it 
uses the Genesis/UHQ system, and provides 
256 levels of grey. Horizontal resolution is 8 
pels/mm, with 3.85 lines/mm in standard 
mode and 7.7 lines/mm in fine mode. 
Scanning width is 208mm. The printer sec¬ 
tion has a vertical feeder with a capacity of up 
to 100 sheets of 75g/m 2 plain paper (up to 
A4/letter), while the scanner has a similar 
feeder with a capacity of 20 sheets. 

Needless to say the C50 can be used not 
only as a free-standing fax, but also hooked 
up to your PC as part of its MFC capabilities, 
as a PC-driven fax. This allows you to use the 
bundled Multipass Desktop Manager for 
Windows software to facilitate faxing direct 
from PC applications, save incoming faxes 
on disk and view them on-screen, send 
‘broadcast’ faxes to a list of numbers, main¬ 
tain fax/phone address books, etc. 

The C50 links to the PC via an IEEE 1284 
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compatible bidirectional printer port, by the 
way, using this for all data flow in either 
direction. The software is compatible with 
Windows 95 and 98, runs on a 486 or better 
and needs at least 16MB of RAM and 17MB 
of hard disk space. 

Not surprisingly you can also use the C50 
as a Windows-compatible printer, with a res¬ 
olution of 720 x 360dpi and a maximum print 
speed of about five pages/minute when 
printing in B&W. It accepts a range of 
Canon’s Bubble Jet ink cartridges, including 
the BC-20 black-only model, the BC-21/21e 
colour and black model, the BC-22e ‘Photo’ 
colour model and even the BC-29F fluores¬ 
cent colours model. It also accepts a wide 
range of print media, from plain paper 
through coated, glossy and ‘glossy photo’ 
paper, to overhead projector film and fabric. 

In short, as a printer it has virtually all of the 
capabilities of Canon’s regular Bubble Jet 
colour/B&W models, and is therefore suitable 
for a very wide range of PC printing tasks. 

Similarly the scanner section can be used 
as a Windows-based colour graphics scan¬ 
ner, again with quite respectable perfor¬ 
mance. The basic scanning resolution is 
300dpi, with effective resolution selectable 
between 30 and 600dpi from within a TWAIN 
application. UHQ image processing provides 
256 levels of grey for monochrome images or 
16.7 million colours for colour. 

Scanning time for a typical A4-size image or 
page varies from about nine seconds for 
150dpi text scanning to around 234 seconds 
for 600dpi colour image scanning. This does¬ 
n’t include the time to transfer the data to the 
PC, though; just the actual scanning time. 
Needless to say the scanner can only handle 
‘single sheet’ originals, of the type which will 
pass through its fixed-sensor sheet feeder. 

As with most MFCs, you can of course use 
the scanner and printer sections of the C50 
together as free-standing photocopier. 
However the nice part is that in this case, and 
providing you have the right ink cartridge fitted 


and are using the appropriate paper, you can 
do colour photocopying — and of surprisingly 
good quality. Essentially the scanning and 
printing resolution are both 360 x 360dpi, 
with grey-scale and full colour capability. 

Copying speed varies from 20 - 45 seconds 
for a B&W copy up to about nine minutes and 
44 seconds for a full A4 size copy in COLOUR 
FINE mode (i.e., hi-res full colour copying). As 
well as 100% copying you can also select 
90%, 80% or 70% reduction, and for B&W 
copying you can have up to 99 copies. 

Other features of the C50 include a 16-char¬ 
acter LCD display for showing your dialing num¬ 
ber, machine status, etc; one-touch speed 
dialling (6 locations), coded speed dialling (50 
locations) and group dialling (55 locations); an 
‘economy’ print mode for saving ink when print¬ 
ing faxes; and automatic phone/fax switching 
for incoming calls. Along with the bundled 
Desktop Manager for Windows it also comes 
with Corel’s Print House Magic graphics pack¬ 
age on a second CD-ROM, with Corel Print 
House 3 and Photo House 2. 

In fact about the only function that the C50 
doesn’t provide, compared with other MFCs, is 
a built-in phone handset. The basic unit simply 
provides a second RJ-11 modular socket, to 
connect your own phone. However a matching 
handset and cradle are available from Canon 

The nice part is that in 
this case ynu can dn 
colour phntncopying 
— and of surprisingly 
good quality 







as an optional accessory, if you prefer. 

The basic dimensions of the C50 are 
400 x 365 x 205mm (less trays, guides 
and optional handset cradle), and it weighs 
approximately 5.6kg. 

Trying one out 

Canon Australia kindly made a new Multipass 
C50 available to us for evaluation, and we 
were able to put it through its paces over a 
period of a few weeks. Needless to say we 
were interested to try it out not only in con¬ 
junction with a PC, but also as a free-stand¬ 
ing fax and (especially) a colour photocopier. 

Assembly and setup of the C50 itself was 
quite straightforward, and the Desktop 
Manager for Windows software seemed to 
install quite quickly and without problems on 
an HP Pavilion 6305 (K6 266MHz) PC, run¬ 
ning Windows 98. 


After that we had no trouble printing out on 
the C50’s Bubble Jet from a number of dif¬ 
ferent applications, and the results were 
most impressive. In fact we tried printing out 
some hi-res full colour TIF image files, using 
the sample BC-22e ‘Photo Colour’ ink car¬ 
tridge and GP-301 Glossy Photo paper, and 
the results were excellent — showing that 
the C50’s printer is easily capable of very 
satisfying photo-quality colour printing. 

We didn’t have as much success using 
the scanner section .of the C50 with 
Windows apps, though. We could make 
quite good B&W scans using the ScanGear 
utility in Canon’s own Desktop Manager for 
Windows, but as this isn’t capable of colour 
scanning, we had to try using another appli¬ 
cation such as Adobe Photo Deluxe, via the 
TWAIN link. Here we couldn’t get any joy 
either, because all we kept getting was an 


error dialog saying “Error Starting Program: 
a required .DLL file, CPPENV25.DLL was not 
found”. This was a bit puzzling, since the 
complete suite had appeared to install quite 
happily from the supplied CD-ROM! 

Anyway, we proceeded by trying out the C50 
as a free standing fax, and here it again per¬ 
formed very creditably. Transmission and 
reception speeds were brisk, and the greyscale 
reproduction was quite good both ways. 

Then we came to trying it out as a colour 
photocopier, and here the results were 
most impressive. Using the BC-21/e 
colour/B&W ink cartridge and GP-301 
Glossy Photo paper, we were able to make 
excellent copies of both large and small 
glossy colour prints in Colour Fine mode. 
The 360 x 360dpi scanner and printer res¬ 
olution is more than adequate, especially 
as the C50 seems to use a stochastic 
screening system which gives excellent 
greyscale and colour resolution. 

Colour accuracy was not quite as good, with 
small errors discernable from time to time, but 
basically the results were very good indeed. 

Overall, then, we were quite impressed with 
the Multipass C50. It works well as a plain 
paper 14.4kb/s fax, both freestanding and PC- 
driven, and also gives excellent results as a 
360 x 360dpi Bubble Jet colour printer and 
(presumably) as a colour scanner — once you 
have the missing DLL. Plus you have the added 
bonus of colour photocopying. Of course the 
results possible with this kind of fixed sen¬ 
sor/moving original’ scanning system can 
never be quite as good as with a flatbed or 
drum scanner, but considering this it really 
seems capable of giving very respectable 
results both scanning and copying. 

For the quoted RRP of $799, though, we’re 
still a bit disappointed that the telephone 
handset and cradle are an ‘optional extra’ 
rather than supplied as standard. ♦> 

Canon Multipass CSO 

A desktop multifunction centre (MFC) 
offering colour printing, scanning and 
photocopying as well as G3 compatible 
monochrome B&W/greyscale fax 
transmission and reception. 

Good Points: High quality colour printing 
and photocopying using Canon’s Bubble 
Jet engine; fast 14.4kb/s fax operation; 
ability to interface with Windows 95/98 
PC for automation of many functions. 

Weak Points: Phone handset and cradle 
not supplied as standard, but as 
‘optional extra’. 

RRP: $799. 

Available: Canon dealers and office 
equipment retailers. For more information 
call Canon’s Customer Care Hotline on 
(02) 9805 2000. 
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Listening 

to 

D’music 


Portable MP3 players have 
arrived on the scene, and they 
really give the ‘physical media’ 
personal music systems a run 
for their money. The D’music 
MP3 player from Pine is one of 
the latest personal players to 
appear in Australia, and it’s the 
smallest and lightest we’ve 
seen. It’s also packed with 
features such as audio 
recording, so we just had to 
take a look at it... 


by Graham Cattley 


H ERE’S A STARTLING STATISTIC FOR 
YOU: over the last 12 months, roughly 
846 million new CDs were sold world¬ 
wide. But at least 17 million MP3 files 
are downloaded each day off the Internet... 
That’s over 6.2 billion songs a year, which 
gives you a good idea of what the recording 
industry has to face in coming years. 

MP3 files are so popular mainly because 
they give you CD-quality sound at about a 
tenth the size of other formats, and with the 
rise of fast processors to create them and 
the Internet to distribute them, MP3s are 
perhaps the perfect way to store your music. 
It’s possible to record a song from CD and 
email it to a friend in less than 15 minutes 
— good news for you and your friend, per¬ 


haps, but not so much fun for artists waiting 
for their royalty cheques to come in... 

When MP3s first came out, the only way 
to play them was on your PC - but with the 
relentless pace of miniaturisation it wasn’t 
long before personal MP3 players appeared 
on the scene. 

Back in April this year, I reviewed the 
Diamond Rio, the first personal MP3 player 
to hit the market. Revolutionary as it was, it 
did have a few rough edges: it was bulky, it 
went through batteries at a rate of knots, and 
it didn’t display the song’s title - only its track 
number. The Rio was a remarkable device, 
especially as it was the first of its kind, but it 
didn’t quite make the grade from the con¬ 
sumer point of view. 


D’music 

The D’music addresses a lot of these prob¬ 
lems, and adds a couple of rather interesting 
features to boot. First up, it is small and light 
(87g, with its two AAA batteries), and it fits 
neatly in your pocket. 

Its 32MB of internal RAM gives over half 
an hour playback, and you can install anoth¬ 
er 32MB to bring you up to over 60 minutes 
total playing time. That’s nearly a CD’s 
worth, and for something that fits in your 
shirt pocket, that’s not bad. 

The player’s main display is a two-line x 12 
character LCD that displays the track number 
and playing time, and (hooray!) the track’s 
title. Now at last you can see the name of the 
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This graph is just a colourful way of saying that if you 
double the RAM, you double the playing time. It shows the 
sort of playback time you can expect on the D’music player, 
both on its own, and with various Flash memory card 
upgrades. Note that 99% of MP3 files you’ll find on the Net 
will be recorded at the standard 128Kbps sample rate. 


piece you are listening to, 
instead of having to remem¬ 
ber the name of track 12. 

The other main feature of 
the player is that it has a 
built-in microphone, which 
allows you to record over two 
hours of digital compressed 
audio. Audio recordings 
aren’t converted into MP3 
format; rather they are stored 
as VOC files within the play¬ 
er. You can record as many 
of these audio recordings as 
you like (up to the limit of the 
internal RAM), and you can 
then play them back either 
through the player, or upload 
them to your PC. 

I’d like to emphasise that 
word; upload. Files recorded can be transferred 
out of the D’music player into your PC, but it’s 
not just the VOC files that can be uploaded; any 
MP3 file stored in the player can be uploaded to 
your (or anyone else’s) computer. The implica¬ 
tions of this small point are quite significant - with 
previous MP3 players (like the Rio) you could only 
download a file into the device, preventing the 
possibility of further copyright infringements. 

As it turns out. The D’music can download, 
store and upload files of any format - text files, 
EXEs and so on. Quite why you would want to 
use the player to transport your files rather 
than a floppy or Zip disk, I’m not sure, but it is 
an interesting function none the less. I sup¬ 
pose you do have 32MB to play with, however 
you are going to need the appropriate software 
and cabling on the other computer to get your 
files back off again. 

Speaking of software and cabling the 
D’music comes with a everything you need in 
this department; a CD with the D’music 
Manager, to handle the file transfers and man¬ 
age files within the player, and a 1 metre cable 
that connects the player to your PC’s parallel 
port. You also get a number of MP3 files from 
a variety of artists, just to get you going. 

Ripping stuff 

Along with the D’music Manager, you also get 
a copy of Xing, and Music Match Jukebox v4. 
Both of these applications will play MP3 files 
on your PC, but are aimed more at ‘ripping’ 
files from CD, and converting them to MP3s. 

This is a fairly lengthy process, depending 
on the speed and resources of your system, 
but once converted, the tracks from the CD 
can then be downloaded into the player. This 
too is a lengthy process as it turns out, as 
the data transfer rate into the player is 
around 24K a second. This translates to 
around three minutes to download a five- 
minute song, and is around a quarter of the 
lOOK/sec the Rio could handle. 

Once in the D’music player, you can play 


the song back through one of five equaliser 
settings: Flat, Pop, Classic, Jazz, and Extra 
Bass. You have the usual options of repeating 
one track over and over, random track selec¬ 
tion, or cycling through all tracks, as well as 
the ability to loop repeatedly through a select¬ 
ed section of any one track. A built-in menu 
system lets you delete selected songs, and 
view memory usage, firmware version, serial 
number, etc. There’s also a handy lock switch 
that freezes all of the player’s control buttons, 
to prevent any accidents while travelling. 

D’verdict 

In the two weeks I’ve had to review the 
D’music player, I’ve received a number of 
comments from others who felt that you 
can't beat the Walkman-style personal tape 
players. Frankly, I disagree. Sure it takes a 
while to download a new batch of songs into 
the player, but when you look at such factors 
as size, sound quality and true random 
access to your tracks, the D’music MP3 play¬ 
er wins hands down. And with the ability to 
record for over two hours, you may well buy it 
for this feature alone. 

I’m impressed with its small size, clear dis¬ 
play, and comparatively low battery consump¬ 
tion, and equally impressed with the voice 
recording capability — something that sets 
the D’music apart from other MP3 players. 

The D’music suits me very well; I spend 
around 45 minutes on two separate buses 
in order to get to work each morning, and 
portable CD players are hugely impractical 
in this situation. Tapes are the usual alter¬ 
native, but the players are bulky and 
mechanical, and shuffling tapes while on 
the move really isn’t on. The D’music slips 
into your shirt pocket and gives you 60 min¬ 
utes of near CD-quality sound and is, in my 
mind, the solution to the problem. I’ll be 
looking at buying one of these players for 
myself, and I would strongly recommend 
that you do the same. ❖ 


Specifications 

Size: 63 x 85 x 17.5mm 

Weight: 87g, including 2 x AAA 
batteries 

Power: 150uA standby (off) 

95mA playing 
70mA recording 

Memory: 32MB, 

expandable to 64MB with 
extra Flash card. 

Playback time: 

30-60 minutes, depending 
on memory size and sample 
rate of stored files. 

Voice recording time: 

2 hours, 15 minutes 


Wife links 

[ www.mp3.com ] 

[ www.eatsleepmusic.com ] 
[ www.iuma.com ] 

[ www.listen.com ] 

[ mp3.lycos.com ] 

[ www.dailymp3.com ] 

[ www.mp3now.com ] 

[ www.mp3-place.com ] 

[ www.mp3spy.com ] 

[ www.rioport.com ] 

[ www.audiofmd.com ] 

[ searchmp3.com ] 


Dmusic SM-320V 

MP3 Player with voice recorder 

Good points: Small, light and compact. 
Can handle over two hours of voice 
recording too. 

Bad points: An aluminium case would 
have been better than the light plastic 
one it has. 

RRP: $369. Additional 32MB Flash 
memory cards are available for $225 
each. 

Available: The D’music player is 
distributed by Jamsam Pty. Ltd., and 
is available from David Reid 
Electronics, 127 York St., Sydney 
2000. Phone: (02) 9267 1385; Fax: 
(02) 9261 8905. 
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9V 150mA Ni-Mh Battery I Rewritable Minidiscs 


nEw 


This battery has 
50% more current 
capacity than our Nicad version. 
Recommended discharge 
current 15-300mA. Charge at 
15mA for 14 hours at 20°C. 

Ga* SB-2469 Only $17.95 



Switchmode Plugpacks 

Now available! Switchmode plugpacks 
use electronics, rather than a heavy 
transformer to drop voltage. They are 
also regulated, & have higher current 
capabilities. 2 MODELS AVAILABLE 

SWITCHABLE 
REGULATED 
1.25 AMP 

240V to 3, 4.5, 

6, 7.5, 9,12V DC 
Cat. MP-3031 

$39.95 

12VDC REGULATED ^ 

1.25AMP Cat. MP-3220 i>36.95 




5 pieces of 74 
'minute minidisc 
supplied in a handy 
plastic see through 
storage case.Arita 
brand Cat XC-4700 

Only $19.95 


Colour CCD Dome Camera 

Ideal for mounting on a ceiling. Camera can be 
adjusted to almost any angle. CCD camera, not low 
quality CMOS pick up sensor. Great for shop 
security. Dome diameter 87mm. a m i„ 

Cat. QC-3484 Uiliy 

Velleman 5mhz Personal Sco 



This brand new portable oscilloscope Is about 
the same size and price as a good multimeter. 

Its high sensitivity - down to 5mV/div - and extended scope functions make this 
unit ideal for hobby, service, automotive and development purposes. It’s ultra 
fast full auto setup function, makes measuring waveforms very easy. NEW 

S OME FEATURES : ‘High contrast LCD with wide viewing angle •Full auto set |U|ODEL 
up for volt/div and time/div ‘Trigger mode run - normal - once - slope -/+ ‘True™ 

RMS and dB measurements ‘Readout: Vdc - Vpp - Vrms - dBm (xl and xIO 
calculation option) ‘Display mode: none - markers - grid - crosshair ‘Marker 
readout: dt - 1/dt (frequency) - dV ‘AC/DC/GND input coupling ‘Automatic zero 
reference for DC measurements ‘Auto power off or continuous on I 

•Low battery detection ‘Includes battery charqe circuit. 

ACCESSORIES : 

Cat. OC-1902 $37.50 

Cat. MP-3007 $16.95 

Cat. SB-2425 X 2 $9.00 


LOGIC PROBE 
MAINS POWER SUPPLY 
ALKALINE BATTERIES 5 X AA 


dew 



Solar Educational Kit 

Experiment with solar energy - the energy 

source of the future. Our solar educational _ 

kit is designed to let you build your own solar models. 

The Kit comes complete with: ‘Solar cell modules ‘Solar 
energy booklet - explaining the why and hows of solar 
energy ‘Small DC motor ‘Screws and nuts ‘Wire with 
motor clips ‘Colour spinner discs ‘Paper aeroplane and 
bird models ‘Plastic turntables with 4 sizes, 5/8”, 1”, 1.5” 
and 2” ‘Plastic fan spinner .Cat. KJ-6690 $12.95 



case, sockets and all electronic 


components. 12VDC required 
MP3002. Cat. KA-1815 <J^0 00 


[CELEBRATE THIS UNIQUE FESTIVE SEASON & NEW YEAR IN STYLE! NewforW!! 

I Jay car has had a range of specially designed laroe scale festive liahtina which is in kppninn vA/ith thie uaar'c dicj o/cmti -ru~ n.u _ 



NEW KIT - 4 Channel Audio/Video 

Sequencer Kit 

Ref: EA Oct 99. Sequence up to 4 
cameras with audio to a standard ^ ^ 

monitor. Features adjustable j* ** 

sequencing rate and pulse switch. Full " . ^ ? 

form kit includes PCB, silk screened Short ^ J.' iT 


n 


LJ 


^hfnh a lit^cnttlhi # 9 of s P ec ' a lly designed large scale festive lighting which is in keeping with this year’s BIG EVENT! The lights are up to 3m wide & 1 5m 
Lfn Th sultabl ® f or outdoor displays, under awnings etc. Most of the designs are in a Christmas motif, but we also have a giant “Happy New Year” sian as 
well. They areiwell made, waterproof & durable. They will give years of trouble-free service. You have seen these before in American movies such as National 

'bITh^^ ThGy 9 ' Ve 3 s P ectacular display at night even from substantial distances 

|BE THE FIRST IN YOUR STREET TO TURN YOUR HOUSE INTO A CHRISTMAS TREE!! 

I Christmas Motif Lighting — Larger Style 

I SANTA’S SLEIGH CHRISTMAS TREE 

" WITH DECORATIONS 

Measuring 133cm high by 111cm wide. 

It features a green tree in the classic 
style with 3 contrasting red decorations. 

You can add real decorations to the tree 
to enhance the effort. Power 
consumption 41OW 240VAC. Sturdy •« - — 

metal frame. Cat. SL-2906 Olily $249 


| SANTA'S SLEIGH 

I This unit measures 184cm 

■ long & 141cm high. It features 
| Santa in his sleigh loaded 

■ with presents. Colours red, 

J green, blue, white & yellow. 

I Power consumption 755W 

| 240VAC. 8 metre power cord. 


& 


only $449 


□ 



( Sturdy metal frame with mounting 
lugs. Cat. SL-2900 

[MERRY XMAS 

I Measuring 213cm wide by 
|1 01 cm high. The Merry Xmas 
.motif is rendered in an 
■attractive ‘script’ writing style 
| in a scarlet red. Two 
■yellow/white stars provide an 

’attractive highlight. Power -* -r 

I consumption 41 OW 240VAC. 8 metre power cord. 
[Sturdy metal frame with mounting lugs. Cat. SL-2902 

(SANTA’S SLEIGH WITH 2 REINDEER 

Measuring 2.6 metres long — — ■■ 

■ by 574cm high. Santa is 
|seen riding his sleigh pulled 
■ by two trusty reindeer. 

■Attractively coloured scene. 

I Power consumption 574W -. - z_~ 

[240VAC. 8 metre power cord. Sturdy Olily $399 

motal fnmo u/ifh m/Minlin^ 





FESTIVAL BELL WITH DECORATIONS 

This unit 60cm (24”) high & 

34cm wide features a 
yellow/white bell garlanded 
with green holly & red ribbons. | 

Ideal for window or door 
display or part of a large 
outdoor display. Power 
consumption 96W 240VAC. 

Cat. SL-2908 

ATTRACTIVE FESTIVE STARS 

Attractive 6 pointed stars in four 
different colours. Sold per each. 

RED Cat. SL-2930 
GREEN Cat. SL-2932 
BLUE Cat. SL-2934 
YELLOW Cat. SL-2936 



.eta, frame with mounting iugs. c'a, SL-2904 Only $29 




Large Indoor X'mas Lighting 
MERRY CHRISTMAS 

This unit 
features 
the full 
wording of 
the 

dedication 
in red in an 
attractive 

handwriting _ 

script. The decoration is enhanced wit 
two birds in flight above & below the 
writing. Sturdily framed for years of 
service. Ideal for restaurant windows 
etc. Power consumption #%nlv 

66W 240VAC. Size 57cm OIll “ 

x 52cm. Cat. SL-2910 $79.95 

PLAIN GREEN 
CHRISTMAS TREE 

Attractive green 
classic shape 33cm 
high x 26.5cm wide. 

Ideal indoor/window 
illumination, 
designed to be 
garlanded with real 
x’mas decorations 
or as part of an 
overall Christmas 

effect. Cat. SL2938 _ „ 

only $29.95 



MAILORDERS - FREECALL FOR PHONE ORDERS -1800 022 888 





































































AMIL06&EBS - FBEECALL FOB PHONEOBDEftS -1800 022 888 
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new low cost car subwoofers 

If your budget won’t allow you to purchase our Re/sponse subs, then check these out. 
We have spent a great deal of time getting these speakers right. They are designed to 
operate in sealed enclosures, and offer amazing value for money. All are 40 
impedence. Features include huge 38.6mm diameter aluminium voice coil formers, 
vented voice coils, bumped backplates, non press paper con es and_rubbe r edges. 

" lO" 12" 


Power handling (WRMS): 

75 

90 

120 

Sensitivity - 1W, 1 Mt: 

84.3dB 

87dB 

87dB 

Resonant frequency (Hz): 

38 

32.3 

22.25 

Magnet size (ounces): 

25 

30 

40 

Mechanical Q (QMS): 

3.018 

3.11 

6.683 

Electrical Q (QES): 

1.006 

1.026 

0.923 

Total Q (QTS): 

0.755 

0.771 

0.811 

Vas (Litres): 

33.03 

97.96 

265 

Box volume (Litres): 

25 

50 

70 

Tuning Frequency (Hz): 

57 

55.6 

49 A 

-3dB Frequency (Hz): 

43 

40 

33.6| 

Box size - width (mm) 

241 

299 

337 " 

Box size - depth (mm) 

302 

375 

421 

Box size - height (mm) 

383 

474 

533 


n lCE’ Ropelight 



Twinkle’ 

Lights 



NEW SOLAR PANELS - 4 MODELS 

Ideal for charging Sealed Lead Acid Batteries 



Supplied with mounting brackets, blocking ^ diode, 2m output 
lead cable with alligator clips. Mounted in a plastic case, and are 
weatherproof. They are ideal for marine use. They can be mounted 
on their brackets, and moved to follow the sun, or can be mounted 
flat on a surface. They are tough, and can be walked on if mounted 
flat (on a yacht or boat). Ideal for charging batteries: ‘in cars used 
infrequently, ‘for lighting etc, etc. 


4 colours, red, yellow, blue & green 
set in a frosted plastic ‘rope’ 17mm 
dia 10m long. The translucent effect 
is like lights under ice! 180 bulbs in 
all. Power consumption 96 watts at 
240V. Comes with a dedicated 
controller which provides 8 distinct 
lighting effects from ‘chase’ to 
‘sparkle’ to ‘slow fade’, etc. Quality 
product, very long bulb £|-ri qc 
life. Cat. SL-2820 

L 


These are the 
most enchanting 
light sets we have 
ever seen! We 
provide this 
product in a 4 
colour set (red, 
yellow, blue and 
green) or in a one 
only “candlelight” gold colour - which happens to 
be our favourite! The set consists of a 5 metre 
long master wire bundle bonded together with 
the fairy globes spaced evenly along the bundle. 
The globes themselves have an extremely long 
life. If a bulb does burn out or is broken the set 
will still work OK. An in-built dedicated controller 
provides a tranquil ‘shimmering’ effect as well as 
other decorative effects. Quality - will last for 
years. 92 watts, 240VAC. Internal use only. 

CLEAR CANDLELIGHT Cat. SL-2830 

MULTI COLOUR Cat. SL-2832 $39.95 EA ■ 


6 Volt 1.52 Watt 

Voltage (max): 9.5V 

Current (max): 160mA 

Current (min): 140mA 

Panel Size: 159x175x17mm 

ZM-9010 $32.95 

12 Volt 1.26 Watt 

Voltage (max): 18V 

Current (max): 70mA 

Current (min): 60mA 

Panel Size: 159x175x17mm 
ZM-9016 


$32.95 


6 Volt A.5 Watt 

Voltage (max): 9.5V 

Current (max): 500mA 

Current (min): 400mA 

Panel Size: 187x255x17mm 
ZM-9014 
1 2 Volt A.5 
Voltage (max): 1 8V 

Current (max): 250mA 

Current (min): 200mA 

Panel Size: 187x255x17mm 
ZM-9018 


r x^oox i t mm 

$79.95 

Watt 


$79.95 


_ Mouse Mat with Mouse 

Buy any mouse in November & receive a free mouse mat value $4.95 

Super Mouse 2 PS/2 Mouse PS/2 Scroll Mouse 


$14.95 

Cat. XM-5110 


m 

$19.95 

Cat. XM-5112 


3 


$29.95 

Cat. XM-5115 


* 


* 


WHOLESALE 


All Jaycar products are available at very 
competitive wholesale prices. If you are tired of 
your current unreliable supplier, why not give 
Jaycar a try. You'll be pleasantly surprised. 


J 


Jaycar Platinum CPR's 

These CDR’s, are silver/silver, MEW 
74 minute 650mB. Great value!! —— 

•1 Disk $2 85 Cat — 

i man ^ XC-4715 

•10 Disks $24.50 
•100 Disks $255 

Supplied in Jewel case 

Bulk Pack Not in Jewel case 
•1 Pack Cat. XC-4716 f /, 

(10 Disks) $22.50 
•10 Packs 
(100 Disks) $210 

BARGAIN POWER SUPPLY 

Switchmode technology at half 
the price of transformer design! 

A generous 4.5 amp at 13V regulated ! 

A fantastic general 
purpose unit for any 12V 
mobile rig that operates 
as a base station. Useful for either CB or Amateur Radio. 
Don’t let the light weight fool you - its powerful!!! ‘Case 
measures 130x90x70mm »1.2m 240V cord ‘100mm 
output lead terminated in a cigarette lighter socket 
•fused secondary (panel mount 6A). Stock is brand new 
but some mav be slightly dusty. We don’t expect thes e to 
last! Due to light weight normal P&P is ok. 

Cat. MP-3071 


CCD Video intercom System 

See who is at the door 
before opening it. See 99 
Cat. page 220 for full 
details. Cat. QC-3410 

was 
$439 
Save 
$50 


DIVIIX/I 

•Computer connect ‘Dual display ‘Bargraph *RS232 
interface ‘True RMS *Auto/Manual *3.75 digits *4000 
count ‘Relative mode ‘Recording (min, max, avg) ‘Time 
mode *10 memories »Data hold ‘Back light ‘Input 
warning *10MHz frequency ‘Capacitance *20A 
•Inductance ‘Temperature dBM ‘Logic ‘Diode 
•Continuity ‘Signal out ‘Auto power off / keepj>nmode 
•Holster 






Purchase 

in 

November 

Cat. QM-1290 

$329 


THIRD 


>150 

Birthday Price $389 
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RANGE 

DMM 

Cat. QM-1300 

$57.95 

VALUE 
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lesk 
Mount 
Magnifier 

Lamp 

New Model, More Features, Lower Price! 

New model features a clear plastic cover over 
the 22W flouro tube, so it cannot be 
accidentally hit & broken, and a flip up cover 
for the magnifying glass, because they 
should not be left in the sun. On/Off switch 
is on the head, and the magnifier itself is a 

cft°QM-352 s 6 A Bargain At Only $79 


FREE DMM WITH CRO 

PURCHASE Buy a 40Mhz Dual 

Trace Cro in our birthday month celebration, 
and receive a free “Intelligent” DMM - Value 
$179.50!! Not available on Wholesale sales. 
See Cat. page 31 and 35. 

Buy this Get this Free| 

r- < 4\ * + 


- 

' '* I 


$899 



QC-1901 


Value $179.50 

QM-1270 
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Duratech Soldering 

Station 

Our best imported temperature 
controlled soldering station. See 
Cat page 128 for details. 

BUY THE SOLDERING STATION 
DURING OUR BIRTHDAY 
CELEBRATION MONTH AT THE 
NORMAL PRICE OF $189 AND FOR 
$10 EXTRA - YOU CAN BUY A 
VULCAN 100 GAS SOLDERING IRON 
CAT TS-1250 AND A CAN OF GAS 
CAT NA-1020 VALUE $55.90 


Lip 


SPEND OVER $150 AT ANY 
JAYCAR STORE IN NOVEMBER, 
& OUR BIRTHDAY GIFT TO YOU IS A 
FREE Cat. QM-1410 DIGITAL 
MULTIMETER WORTH $16.95 
You have to ask though. Not available at 
Wholesale, dealers or trade prices. 


Data Hold dmm 

•New professional look ‘Transistor 
test »Diode test *3.5 digit «10A current 
•Low battery indication. QM-1 

Cat Price $24.95 Save 

Birthday Price 


Cat. 
LA-5444 

Cat Price 
$289 


Jaycar Birthday Deals 


LOWER PRICES ON CCD CAMERAS watemroof 

Board Pinhole Metal Pinhole Bullet* colour 
camera with -colour 


with 
Audio 

Cat. QC-3462 


Audio 

Cat. QC-3463 


Case 
with 
Audio 

Cat. QC-3474 


m Case camera Some 

Audio Cat QC ' 3464 Cat. QC-3484 
Cat. QC-3475 




Was 

NOV. 

Save $20 

Colour 

with 

Audio 

QC-3483 


B & W 
Dome 

Cat. QC-3472 


Save 


In Case with 
Illumination 

Cat. QC-3466 


$169 

pir ccd CCD infra 
camera in pir p e d 
Cat QC 3478 case Spotlight 

Cat. QC-3479 Cat. AA-0290 


nr 

was $129 was $«9 

NOV. $109 Nov. $119 

i)20 Save $20 


was $199 

NOV. $179 

Save $20 


Alarm your House for the Holiday Period 

Don’t leave it too late!! See our catalogue page 85 for details. -—— - 

6500 8 Sector 6500 Comprehensive ioowrms x 2 
Budget Kit Alarm Kit Kit cat price $249 

Cat. r ■■■— Cat. LA-5446 5 5 99 


Beware of low priced colour tameras that are CMOS and not CCD 


149.50 


$45.00 


Car Amp Madness pm wireless intercom 


Cat. AA-0432 


Birthday Price A — 

save $40 

See Cat page 7i * 

for details 


Pay $249 (save $40) or Pay 
Pay $289 (normal price) or P 
receive 2 x MICRON 
!$E 


349 (save $50) 
- - t _J 9 (normal price) 
*-■- and receive 3 x micron 
PIRS Free value $53.90 pirs Free Value $80 85 


onl 

'ay 


Si 


DOUBLE MAGNET 4Q SUBS 

KEkPOMSE - %T 

Cat. CS-2228 
Cat. CS-2226 

Cat Price $299 cat Price $329 

B’day $249 see cat page g.jjgw §279 
Save $50 69 for stalls save $50 

LED FAIRY 
FESTIVE 

* LIGHTS No more 

burnt out globes! These 
LED fairy lights look great. 
The harness is 20m long with 120 lamps, 6 to a metre. The 
LEDs are red, green and yellow in colour. The extra bright 
water clear LEDs are ideal for festoon or tree dqjs 


50WRMSX 4 Cat. AA-0438 

Cat Price $339 Save $50 

Birthday Price $289 


All giveaways featured in 
these ads are not available 
at wholesale or trade prices. 


AEI 6 Sector Pro Alarm Kit 

See Cat P86 for details. Please note, 
deal includes 1.3Ah battery, not 7Ah 
as per cat. Reduced price reflects this 
change. Cat. LA-5365 


Simply plug into power 
wiring. Must be on same 

was $79.95Pr. 

Birthday 

Price y 3 ” 

Save $20 

Universal indoor__ 

Install your own power windows. Suits 2 door 
car, for 4 door - buy 21! Cat. LR-8840 

was $249 

Birthday 6lQCI 
Price y ■w 

Save $50 
Video Processor 
with Enhancer and Mixer 

See Cat page 227 for details. / 

Was $149.50 

P?.ce V $119-50 SHPPWM 

Save $30 Cat. AV-6415 


Wireless Remote Control Extender 

Extend the use of remote controls to other 
See Cat page 221. 


Buy this.. $115 


Buy in November 
ana receive 2 x Pulse 
PIR's Free Value $69.90 J Cat. AR-1805 


PRE PROGRAMMED 
REMOTE CONTROL 
Value $36.95 

Cat. AR-1700 


PRO GAS SOLDERING IRON 

Includes Piezo Electric Ignition. Tool 
includes cap, 2.4mm solder tip, flame tip, 
5mm hot air tip, stand and sponge. 

n DD BUY EITHER IN NOVEMBER 
H ANDRECEIVE FREE. 

^ 1 x CAN GAS 
||H| 1 x 200g ROLL of 
■■i 0.71 MM SOLDER 

1 X DMM QM-1410 NS-3005 
* Value $29.40 


QM-1410 


NA-1020 


TOOL KIT 

THIS KIT INCLUDES THE 
SAME TOOL AS THE TS-1200 
WITH THE FOLLOWING 
PARTS: 

•Quality case ‘Flame kit 
for hot air tip 

•Cleaning sponge *Cap and 
2.4mm solder tip ‘Stand *Hot 
air tip *Hot knife tip *2 metal 
^ y storage trays for hot tips. 


13.8V 5A Reauloted 
Power Supply 

5A continuous, 9A surge. 


Cat. MP-3072 

Was $129 save $io 
Birthday 6440 
Price 9 1 ,y 


- - - - ■— ■ ■ t - — 
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Battery Charger Birthday Madness aa nicad 


BUY ANY OF THE FOLLOWING CHARGERS, AND YOU 
CAN CHOOSE ANY BATTERIES FREE TO THE VALUE 
SHOWN. See Cat. page 98 for details. Not available at 
Wholesale or trade prices. 8 AA/AAA FAST 
NICAD CHARGER CHARGER 

Cat MB-3504 Cat MB-3510 



>26.95 

$8 free batteries 

Learning 

See Cat P217 for details 

5 in 1 

Cat. AR-1706 

Cat Price $79.95 

B'day $59.95 

Save $20 

200W Active Subwoofer amp 
M odule with Remote Control 

Delivers 200WRMS into 4£2, 

150WRMS into 8 LI. 

See Cat page 52 for details. 
Cat. AA-0505 



/ NI-MH 

Cat MB-3530 

$17.95 

$5 free 
batteries 


$44.95 

$15 free batteries 




UNIVERSAL FAST 
CHARGER / 
DISCHARGER NICAD / 
NI-MH Cat MB-3500 


AA/AAA Fast Ni-Mh 

Battery Charger 

Cat MB-3509 



20 fr_ 

batteries $69.95 
NICAD / NI-MH 
WITH DISCHARGER 

Cat MB-3540 

$44.95 

*$15 free batteries 


$59.95 

’$12 free batteries 




Remotes 
io in t lcd 

Cat. AR-1708 

Cat Price $129.95 

B'dav $109.95 

Save $20 


15" R£/ 

4Q Pressed 
paper Cone 




Auto 240V Backup Power supplies (UPS) 

See Cat page 111 for full details. 

400VA 800VA 

MP-3095 Cat. MP-3091 

was was 

$249 $399 

NOW B'day 

$209 \ v $349 

SaveM^ui save 


6 Way Power Outlet with Mains Filter 
and Telephone Line Protection 

See Cat page 112 for full details. 

Buy in November for $44.95 Cat M . s ; 4035 

„ Free with 

— I,.~ each purchase 

-S ‘ Power Board • value $9.95 

Cat. MS-4040 

Deal not available at wholesale 


$40 


$50 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most 
electronic products from components to built 
products. If you have marketable quantities of 
stock you need to clear contact Bruce Routley or 
Mark Harris on Ph: 02 9743 5222 Fax: 02 9743 2066 


SAVE ON SPEAKER KITS s ]c50 P io 5 $ &51 


Sub Woofer JC30 6" 2 WayJC25 5" 2 Way 


Cat. CS-2248 



Was $399 Save $ 70 

B'dav $529 


Catalogue Price $329.50 

Birthday Price 
$259.50 


Buy any of the following TV antennas in 
November, and receive absolutely free - a 
30mt roll of air spaced coax worth $32.95 
UHF/VHF Fringe Bargain Antenna Cat. LT-3142 
High Gain UHF/VHF UV18 Antenna cat. lt-3i 55 
High Gain UHF/VHF UV13E Antenna cat. lt-31 50 
91 Element UHF Antenna Cat. LT-3182 




ESS* 



Bookshelf 
Speaker Kit 

' SPEAKER KIT 

Cat. CS-2590 

Cat Price $259 
B’day Price $219 
Save $40 

COMPLETE KIT 
WITH CABINETS 

Cat. CS-2590 & 

Cat. CS-2596 

Cat Price $429 
B’day Price $389 
Save $40 


Bookshelf 
Speaker Kit 

SPEAKER KIT 

Cat. CS-2585 

Cat Price $l89Pr 
B'day Price $149Pr 
Save $40 

COMPLETE KIT 
WITH CABINETS 

Cat. CS-2585 & 

Cat. CS-2586 

Cat Price $369 
B’day Price $329 
$40 


Way Speaker 
Kit 

SPEAKER KIT 

Cat. CS-2550 

Cat Price $579 
B’day Price $479 
Save $100 

COMPLETE KIT 
WITH CABINETS 

Cat. CS-2550 & 
Cat. CS-2552 

Cat Price $869 
B’day Price $739 
Save $130 


JV60 6" 3 
Way Speaker 
Kit 

SPEAKER KIT 

Cat. CS-2560 

Cat Price $579 
B'day Price $479 

Save $100 

COMPLETE KIT 
WITH CABINETS 

Cat. CS-2560 & 

Cat. CS-2562 

Cat Price $849 
B’day Price $749 
save $100 



email orders: techstore@iqycar.com.qu wholesale email: wholesale@iqycflr.com.au 
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ELECTRONICS 


HEAD OFFICE 

f 8-10 LEEDS ST RHODES 2138 
PHONE: (02)9743 5222 
FAX: (02) 9743 2066 


liuaiity 

Endorsed 

Company 

IS09002 
Lie 6143 
^Standards 
Australia 



VISIT OUR WEBSITE 

www.jaycar.com.au 





WHOLESALE 

PHONE: (02)9743 5222 
ORDERS: 1600 620169 
FAX: (02) 9743 3070 
FREEFAX: 1800 810137 
MELB: 1800 731 363 

m 


MAILORDERS FREE POST TO: 

Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 


• 191-195 Wright SI (Cnr. St. Lukes PI) •Ph:(08) 8231 7355 jFax: 

(08)8231 7314»Mon/Thur:8.30-5.30*Ffi:8.30-8.30 •Sat:8.30-4 

• 144 Logan Rd •Ph:(07) 3393 0777 *Fax:(07) 3393 0045 

• Mon/Fri:9-5.30 •Thurs.9-8.30 *Sat:9-4 

• 1322 Gympie Rd. cnr Albany Creek Rd •Ph:(07) 3863 0099 

• Fax:(07) 3863 0182*Mon/Fri:9-5.30*Thurs:9-8.30*Sat:9-4 

• 121 Wollongong Street. Fyshwick •Ph:(02) 6239 1801 
•Fax:(02) 6239TB21 •Mon/Fri.9-5.30 •Sat:9-4 

• Shop 2.45 A’Beckett St*Ph:(03) 9663 2030*Fax:9663 1198 

• Mon/Fri:8.30-5.30 •Fri:8 30-8.30 •Sat:9-4 •Sun.10-4 
•266 Sydney Rd • Ph:(03) 9384 1811 •Fax:(03) 9384 0061 

• Mon/rri.9-5.30pm •Fri:9-8.30 *Sat:9-4 

•887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd 
•Ph:(03) 95471022 •Fax:(03) 9547 1046 

• Mon/Fri:8 30-5.30 •Fri:8.30-8.30 •Sat:9-4 *Sun:10-4 
•140 Campbell St. Hobart •Ph: (03) 6231 5877 

• Fax:(03) 6231 5876«Mon/Thur:9-5.30*Fri:9-7*Sat:9-4 


w 

CT1 


SYDNEY CITY 

BANKSTOWN 

GORE HILL 

PARRAMATTA 

PENRITH 

RHODES 

NEWCASTLE 

PERTH 

NZ 


’OVERNIGHT DELIVERY AVAILABLE ON REQUEST 

Subject to conditions: *Max weight 3KG (inc cubic) $10 
•No dangerous goods »Max weight 5kg (inc cubic) $16 
’Stock & availablity Orders must be received before Midday E.S.T. 


• 129 York St •Ph:(02) 9267 1614 •Fax:(02 9267 1951 

• Mon/Fri:8.30-6 •Thurs:8.30-8.30 •Sat:9-4 •Sun:10-4 
•363 Hume Hwy Cnr Meredith •Ph:[02) 9709 2822* Fax:(02 9709 

2007 •Mon/Fri:9-5.30 •Thurs:9-8.30 *Sat:9-4 •Sun:10-4 

• 188 Pacitic Hwy Cnr. Bellevue Ave •Ph:(02) 9439 4799 *Fax 
(02)9439 4895*Mon/Fri:9-5.30*Thurs:8.30*Sat:9-4*Sun:10-4 
355 Church St (Cnr. Victoria Rd) •Ph:(02) 9683 3377 •Fax:(02) 


_Church St (Cnr. Victoria Rd) •Ph:(02) 968^ . -. w,. V v 

9683 3628 •Mon/Fri:9-5.30 •Thurs 9-8.30 •Sat:9-4 *Sun:10 

• 199 High St • Ph:(02) 4721 8337 • Fax:(02) 4721 8935 

• Mon/Fri:9-5.30 •Thurs:9-8.30 •Sat:9-4 •Sun.10-4 
•8-10 Leeds St •Ph:(02) 9743 5222 *Fax:(02) 9743 2066 
•Mon/Fri:9-5.30 

•990 Hunter St. (0pp. Selma Street) *Ph:(02) 4965 3799 
•Fax:(02) 4965 37§6 •Mon/Fri:9-5.30 *Sat:9-4 
•326 Newcastle St Northbridge •Ph:(08) 9328 8252* Fax. 

8982 •Mon/Fri:9-5 30 •Thurs:9-7.00 *Sat:9-4 *Sun 12-5 
•231 Khyber Pass Rd. Cnr Boston Rd. New Market. Auckland 

• Ph: (09) 529 9916 *Mon - Fri: 9-5.30 Sat: 9-5.30 


NEW JAYCAR STORE IN MELBOURNE 


141A MAR00NDAH HWY. RINGW00D. VIC. 3134. 
PHONE: 03 9870 9053 f AX: 03 9870 2598 


MAILORDERS - FREECALL FOR PHONE ORDERS - 1800 022 888 






































































Moffat’s Madhouse 0 

4 Y 2 K dry run W 


I t’s getting pretty close now. In a few short 
weeks, fire will fall from the sky, the earth 
will split open and swallow up all humani¬ 
ty, and worst of all, the world’s computers 
will all stop working, thumbing their noses and 
going nyah nyah nyah at those who dare touch 
their keyboards. You know the drill: Y2K. 

Well, there’s some interesting if not totally 
unexpected news from this side of the world: 
Y2K has gone all quiet. A few months ago, the 
airwaves were peppered with radio doomsay- 
ers, urging all who would listen to head for the 
hills NOW and stock up on storable food, med¬ 
icine, water purifiers, electric power generators, 
gold to replace soon-to-be-worthless paper 
money, and weapons with which to defend 
themselves from the unprotected hordes who 
would try to invade their sanctuaries. 

Of course it was necessary to forward 
large sums of money to the advertisers in 
order to achieve this kind of protection. 
Those who failed to do so were doomed to 
eternal suffering, death, or even a life with¬ 
out computers. 

At its height, around March I’d guess, the 
Y2K scares were coming mostly from radio 
stations with ties to fundamentalist Christian 
groups. Perhaps this is because Y2K is real¬ 
ly the Millennium, which many religions have 
long associated with the end of the world. 
Although the concept we know as Y2K is 
new, concerns about the Millennium go back 
hundreds or thousands of years. 

It’s interesting to note that there has been 
very little Y2K scare material on television. 
Perhaps this is because of the relatively high 
cost of television advertising, or maybe tele¬ 
vision news and current affairs were more 
obsessed with the sexual exploits of William 
Jefferson Clinton. However there have been 
some excellent documentaries lately about 
the religious connotations of the Millennium. 

If these should turn up in Oz, probably on ABC 
or SBS, they’d make very informative viewing. 

The biggest push behind American Y2K hype 
has come from a fellow named Gary North. 
Many radio commercials rattled off a list of his 
dire predictions, followed by the toll-free num¬ 
ber where you could order the books/ tapes/ 
gold/ stored food or whatever. Now most of 
this has faded away, and Gary North is sad. 


There is an interesting late-night talk radio 
program here called Coast to Coast AM, run 
by a guy named Art Bell. The program may 
soon be aired in Australia if it isn’t already; 
they’ve been making noises about it. The pro¬ 
gram began as a forum for people who have 
seen UFOs and other weird stuff, but now it’s 
evolved into discussion of anything that’s not 
considered main-stream. Last week they got 
into a detailed study of the physical concepts 
of time, and it took some heavy-duty thinking 
to follow along. Lately they’ve been dis¬ 
cussing links between spiritualism and sci¬ 
ence. Good brain calisthenics. 

Gary North was the featured guest on 
Coast to Coast a few weeks ago. He was 
once again warning that the end of the world 
is nigh, but he was concerned that nobody 
was listening to him any more. The media, in 
particular, were irresponsible, since they 
were slacking off on the gloom and doom. 

And then, a curious exchange between 
host and guest: 

Art Bell: “You know, Gary, we started all 
this. You and I.” 

Gary North: “I know...”. 

‘All this’, as I remember, began as an adver¬ 
tising campaign for various Gary North prod¬ 
ucts, and a book by Ed Yourdon called “Time 
Bomb 2000”. As for Ed Yourdon, he seems to 
have gone very quiet, although his web site is 
still alive and well. But - the question has to be 
asked: Did this whole Y2K thing begin as a 
simple radio commercial? Millions of people 
listen to Coast to Coast AM... 

Throughout the year, we’ve heard various 
warm and fuzzy reassurances about Y2K. 
The FAA has tested its air traffic control sys¬ 
tem and found it to be Y2K compliant. The 
government’s Social Security computers 
have been tested and found to be Y2K com¬ 
pliant. The banking industry’s computers... 
and so it goes. Lots of people making lots of 
money testing computers. 

GPS problems 

All remained quiet on the Y2K front, but then, 
in mid-August, a bombshell: Airplanes will col¬ 
lide and fall out of the sky. Ships will become 
lost at sea and run aground. Even bushwalkers 


will lose their way and certainly freeze to death. 
A re-birth of Y2K? No - this time it’s GPS. 

GPS - Global Positioning System - my new 
toy. As this is being written I also have anoth¬ 
er big feature project under way for EA about 
Electric Bushwalking with GPS. There’s going 
to be lots of good techie stuff in that article, 
as well as practicalities, so we won’t go into 
too much detail here. 

Basically, GPS depends on a group of 
satellites, and a GPS receiver must be able 
to find those satellites in order to receive 
data and positions from them. Each satel¬ 
lite’s location is defined in a computer file 
called an ‘almanac’. There is an almanac 
entry for each satellite in the system (up to 
32 of them) and every satellite carries the 
complete almanac for all its brothers. So the 
GPS receiver only has to stumble on one 
satellite, download the almanac from it, and 
then it can find all the rest. 

The almanac is a human-readable text file, 
in a format called “Yuma”. A sample entry for 
satellite number 2 is shown below. Note the 
mention of a week number (1 in this case) in 
both the top and the bottom line. This was a 
cause for worry, which became a world dis¬ 
aster when hyped up by the media. 

A GPS receiver doesn’t download a new 
almanac every time it is used; instead it uses 
the same one for several weeks, assuming 
the orbital parameters aren’t going to change 
all that much from week to week. That’s why 
the week number is important. As was the 
practice back in the late seventies when GPS 
was born, the software was written to use the 
minimum amount of memory. So only ten bits 
were allocated to store the week number. 

Weeks started counting at zero, but nearly 
20 years later, the count reached 1023 
weeks, the limit of the week counter. Then it 
would ‘roll over’ to zero again. The concern 
was that a GPS receiver would suddenly see 
week zero and not realize that it was indeed 
newer than week 1023, so the receiver 
would drop its bundle. GPS manufacturers 
were aware of this problem, and most 
receivers less than five years old had provi¬ 
sions in their firmware to cope with it (sound 
familiar, like Y2K and computers?). Others 
could be upgraded by loading new firmware 
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I • 

by Tom Moffat 


**** Week 1 almanac 

ID: 

Health : 

Eccentricity: 

Time of Applicability(s) : 
Orbital Inclination(rad) : 
Rate of Right Ascen(r/s): 
SQRT(A) (m A l/2) : 

Right Ascen at TOA(rad): 
Argument of Perigee(rad) : 
Mean Anom(rad) : 

AfO (s) : 

Afl (s/s) : 
week: 


for PRN-02 *********** 

002 

000 

1.937532425e-02 
1.474560000e+05 
9 . 351015091e-01 
- 8 . 251772599e-09 
5 . 153604004e+03 
-1.723109841e+00 
-2 . 175674915e+00 
2.858549118e+00 
-1.049041748e-04 
-3.637978807e-12 
1 


into their flash memory, 

On rollover night, the world collectively held 
its breath (or so the media would have you 
believe) and then... planes kept flying, ships 
kept sailing, news producers wiped egg from 
their faces. Nothing happened — well almost. 

A few very elderly GPS receivers did play up in 
various ways, but none of these were steering 
aircraft or ships to a watery grave. 

Most GPS manufacturers claimed that there 
would be absolutely no effect on current model 
equipment from the week-counter rollover. But, 
from what I have read in internet newsgroups, 
this wasn’t entirely accurate either. My own 
GPS receiver was designed in 1998, so it’s 
fairly new. It is an excellent instrument, and it 
never ceases to amaze me how it can instant¬ 
ly plot a position within a few metres. 

The morning after the rollover, I strolled 
out into my front yard, fired up my GPS, and 
let it acquire whatever satellites were flying 
around at the moment. After a few calcula¬ 
tions, it figured out that I was at home. And 
that was that. 

But later, taking the GPS on bushwalks 
and bicycle rides, it didn’t seem to plot my 
course as accurately as before. Mind you, 
this was very minor, and I was really nitpick¬ 
ing. My plane wouldn’t have missed its air¬ 
port, or my ship run aground, but I just had 
this nagging feeling the GPS wasn’t quite as 
good as it was before the rollover. Accuracy 
is related to the number of satellites being 
used for the position fix, and my GPS didn’t 
seem to be locking onto as many satellites 
as I would have expected. 

Finally I resorted to the standard computer 
solution for niggling cases such as this: if all 
else fails, re-boot. I gave the GPS receiver a 
command to throw out its entire almanac and 
download a fresh one from one of the satel¬ 
lites. Five minutes later the job was done and 
the GPS happily grabbed a whole handful of 
satellites. Accuracy was again as good as ever. 

What this adventure shows is, 1) rollover to 
zero occurred, and there was no disaster, 2) 


despite assurances from the manufacturer, the 
rollover appeared to cause very mild effects in 
my GPS receiver, and 3) a re-boot fixed it. 

Back in Y2K-land, the commercials for 
stored food and generators now refer to 
earthquakes and volcanoes, dangers which 
are much more real in these parts than a 
Millennium-driven end of the world. 
Magazines like Newsweek are calling Y2K 
doomsayers 'childish’, and Y2K precautions 
are much less dramatic: get some money out 
of the bank over New Years, the same 
amount you would take out for any long week¬ 
end. And that is just simple insurance 
against other people getting twitchy and 
draining the ATMs. 

Software confuseration 

Change of subject: Time to bash Microsoft 
again. All this GPS stuff has got me interest¬ 
ed in mapping software. The star performer 
in my computer is a program called Terrain 
Navigator which effortlessly plans my bush¬ 
walking trips and later shows me how I man¬ 
aged to get lost. During a trip to a big dis¬ 
count store, I found a package called 
“Streets and Trips 2000” which allowed you 
to plan car trips both urban and rural, com¬ 
plete with Melways- style maps and turn-by¬ 
turn driving directions. 

Streets and Trips cost $35, but there was 
a mail-in rebate for $20, so the actual cost 
would be a cool $15. As well, this was a 
Microsoft product, so it had to be pretty 
classy. I’d never actually bought a Microsoft 
product before (they seem to come pre- 
loaded on your computer) So I decided 
Streets and Trips might be fun to investigate. 

Don’t tell the boss this, but it is my habit 
to try new and untested software in the big 
Dell computer at the TV station where I work. 
This machine has simple uses - word pro¬ 
cessing, program log generation, and graph¬ 
ics work. It also serves as a ‘still store’ for 
photos and images used on the station. 


Everything in it is backed up on another com¬ 
puter, so if it blows up, I just link them 
together and restore away. 

The Dell runs Windows 95, latest version, 
with Netscape and Opera as its web 
browsers. Internet Explorer was not allowed 
in. Before beginning with Streets and Maps, 

I carefully backed up the registry in case I 
wanted to completely eject Streets and Maps 
and restore the Dell to its former glory. 

Just like Terrain Navigator, Streets and 
Trips came on two CD-ROMs, one containing 
the main program, and the other containing 
the maps. So I inserted the program CD and 
ran ‘Setup’. After displaying the usual 
Microsoft EULA (End User License Agreement) 
and making me click ‘Agree’, the CD spun for 
a while and then came up with another mes¬ 
sage: before going any further, it wanted to 
install Internet Explorer version 4.1. There 
were two choices given here, Agree or Quit. No 
Explorer, no Streets and Trips. 

So I held my breath, gritted my teeth, and 
clicked Agree. The CD-ROM spun, and the 
hard disk spun, and files flew hither and yon 
throughout the computer. Eventually it want¬ 
ed to re-boot, click OK. Then came more CD 
and hard disk spinning, more files loading, 
and another re-boot. Before it was done, the 
computer booted FOUR TIMES as new soft¬ 
ware linked its tentacles throughout the very 
bowels of the operating system. 

After all this, Streets and Trips worked fine. 
Most impressive, in fact. I asked it to tell me 
how to get from my house to Silverdale, the 
town where I’d bought the Streets and Trips 
software. And it came up with a list of go 
here, turn there, all ready for printing. It’s a 
trip I have made many times and the Streets 
and Trips route totally agreed with mine. 

As another test, I asked the program to 
work out a route to reproduce the last big 
road trip I’d made, from Reno, Nevada to 
my home in Port Townsend, Washington. 
This time it swung way down into California 
and then east to Nevada, what seemed 
totally out of the way. But this was what it 
considered the Tastest’ route. When I 
asked for the ‘shortest’ route it came up 
with back roads that I thought only people 
with local knowledge knew about. Pretty 
damn clever if you ask me. 

But WHY does Streets and Trips have to 
load in Internet Explorer and heaps of other 
software and files, just to show maps and 
work out routes? Terrain Navigator does 
much the same thing, but it loads quietly and 
minds its own business once it gets there, 
without trying to take over the whole comput¬ 
er. I guess Microsoft thinks no computer is 
complete without Internet Explorer...❖ 
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OPEN Fist 

by Stewart Fist 

The disappearance of research 



funding 


t appears likely that the oldest, and most productive laboratory 
conducting research into the biomedical aspects of radio expo¬ 
sures will close down in the near future for lack of funding. 

This is the Bioelectromagnetic Research Laboratory at the 
University of Washington in Seattle. It became famous for conducting 
the original US Air Force research into the consequences of radar 
exposures back in 1978. In the process they devised the first sys¬ 
tematic experimental procedure and equipment to control dosage of 
exposure in large numbers of laboratory rats. 

Dr Bill Guy conducted this $5 million confidential research project 
(in real dollars, the most expensive ever mounted), and many years 
later he revealed that “primary tumours developed in 18 of the 
exposed animals but in only five of the controls." This was a highly 
significant difference — although the Air Force and Guy himself, 
later tried to play down the possibilities that there might be a 
causal link. 

Since then, the laboratory has been taken over and run by Dr 
Henry Lai and Dr Narendra Singh. Dr Lai is the cellular biologist with 
the interest in EMF exposure problems, while Dr Singh is the fore¬ 
most authority in the world on 'comet assay’ tech¬ 
niques and an expert on aging. These investigatory 
tools are closely related to the DNA fingerprint 'elec¬ 
trophoresis’ techniques used in crime and paternity 
work. Comet assays allow the scientists to look at 
the pattern of damage to the DNA in individual cells 
under a special UV microscope; something not pos¬ 
sible until a few years ago. 

Singh s comet assay techniques are now widely 
used all around the world to check whether genetic 
damage has been caused to human or animal cells by 
exposures to low-level toxins (pesticides, etc.), to 
radiation (ionising and non-ionising) or to aging 
processes. I’ve met both Henry Lai and Narendra 
Singh and visited them in Seattle, and it would be dis¬ 
astrous if the work of this research laboratory was dis¬ 
continued after so many years. One of the key advan¬ 
tages that such long-term programs provide is the ability to compare 
new results with past findings in an experimental environment that has 
remained relatively consistent over the years. 

Cell function 

Lai and Singh, and most scientists involved in EMF research, are not 
just interested in possible cellphone/health issues. They see the 
potential for gaining an understanding of the basic mechanisms by 
which normal and abnormal cells function at the molecular level. At 
these single-cell structural levels they are dealing with cells which 
are a tiny bio-electrical device about as complex as an Intel Pentium 
chip, possibly with little-understood quantum-level interactions. 

If this laboratory closes, the USA will lose its last independent, 
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highly specialised, bio-electromagnetic facility. Elsewhere, American 
scientific research (and the public release of information) in this 
area is now controlled and manipulated by the mobile phone indus¬ 
try through private laboratories which will sign confidential contracts. 
The industry has taken over the role of funding from government, 
and now play favourites with cooperative scientists. 

World-wide, the cellphone industry also has a program of deni¬ 
grating scientists who are seen as 'opposition’, and of dismissing 
any adverse research findings. They’ve been particularly vicious in 
attacking Lai and Singh since they reported a doubling of single¬ 
strand DNA breaks in rat-brain cells, after just two hours of cell¬ 
phone-level exposure. 

Remember, this is an industry which now earns more revenues 
worldwide than the tobacco business, and it is an industry which has 
learned lessons from the way the cigarette manufacturers were taken 
to task, and how they conducted their defence. The cellphone indus¬ 
try is unlikely to make the same mistakes and be caught out in delib¬ 
erate scientific distortions — but they can control the direction of 
research through funding, which produces much the same results. 

Drs Lai and Singh, together 
with Dr Ross Adey at Riverside 
University in California are 
among the few independent 
researchers left in the USA 
with the skills and experience 
to actually conduct meaningful 
research. This is a scientific 
discipline where the necessary 
range of knowledge can’t be 
picked up overnight; it 
requires a multi-disciplinary 
approach and many years of 
experience because they are 
dealing with low-potential, 
high-risk, long-term, subtle 
effects. 

In the past few years we’ve seen Professor Stephen Cleary of Virginia 
Commonwealth University retire from research due to lack of funding. Dr 
Cleary sits on the World Health Organisation’s review panel for RF research 
and he is famous for having found that human glioma (brain) cells demon¬ 
strated an altered rate of DNA synthesis after a single exposure to 
microwave radiation, way back in 1989. He also found that such damage 
was probably cumulative. 

Not worthy 

However Professor Cleary has not been considered worthy of funding 
by the industry’s Wireless Technology Research organisation or by 
Motorola, the main independent company giving grants to scientists. 
Professor Ross Adey, who has 35 years of experience in researching 


The industry has tihen 
over the role of 
funding from 
government, and now 
play favourites with 
cooperative scientists 





EMF and cell mechanism as the Distinguished Professor of Physiology 
at Los Angeles’ Loma Linda University School of Medicine, has pub¬ 
lished hundreds of papers on the electrical nature of biological cell 
mechanism. Like Dr Cleary, in the last year he is being forced into early 
retirement through lack of grants from government or industry. 

Dr Adey made himself unpopular with Washington bureaucrats when 
he chaired the US. National Council for Radiation Protection and 
Measurement’s (NCRP) committee. A few years ago this committee, 
then funded by the Environmental Protection Agency (EPA), was given 
the task of evaluating the standards for powerline frequency electro¬ 
magnetic fields. After many years reviewing the literature and con¬ 
ducting interviews with scientists, the committee reported that the per¬ 
mitted exposure standard in the USA were far too high, and that real 
risks existed in the community. The committee’s draft report was sub¬ 
sequently ignored by the management of the NCRP — and been kept 
as ‘A working paper under review’ for the last four years. 

Adey’s work in both mains-power and RF has been systematically 
attacked because he has the courage of his convictions and openly 
states his opinion that existing exposure standards are much too 
high, and not based on good science. Such ‘advocacy’ was not 
acceptable to Motorola which withdrew his funding with the result that 
the laboratory at Loma Linda collapsed. 

Dr Jerry Phillips who worked with Ross Adey, also found his indepen¬ 
dent funding withdrawn after he published a paper revealing DNA dam¬ 
age in primary lymph cells exposed to cellphone radiation a finding 
which strongly backs up the Lai-Singh research. Jerry Phillips has now 
largely withdrawn from research, and earns his living as a university lec¬ 
turer and biomedical consultant. 

Many other independent scientists with long-experience in this field 
have similar stories. They’ve all been forced to change direction in 
recent years due to a lack of independent funding either because they 
refuse to work under the conditions imposed on them by the WTR or 
Motorola, or are not offered funding because of past adverse findings. 

Especially disheartening, is that these experienced scientists see 
industry funding going to scientists with no experience and no back¬ 
ground in non-ionising research — and often, those with very little 
specific biomedical knowledge. There is still money on offer in the RF 
field provided scientists are willing to toe the industry line. 

But the industry assumption of funding (by both the WTR and 
Motorola) has meant a balancing drop in government funding, and 
therefore a disappearance of independent research. Congress has 
assumed that, with the cellphone industry funding the research, gov¬ 
ernment involvement is no longer necessary. This means that the US 
government’s own research facilities are equally hamstrung. 

At the EPA’s Health Effects Laboratory (supporting the government 
regulator on exposure matters) the funds-drought has reached ridicu¬ 
lous proportions. As a result, Dr Carl Blackman (also on the WHO 
Review panel) is about to retire. 

Dr Blackman has published many important papers, but he s also 
been cut out of the funding loop. He made a number of discoveries 
which revealed the so-called ‘window’ effect (different radio frequen¬ 
cies create different biomedical outcomes), and the role of calcium 
ions in cellular functions. 

Similarly, at the Federal Drug Administration’s Center for Devices 
and Radiological Health, Dr Ewa Czerska found that RF radiation could 
enhance the proliferation of human brain tumour cells. This was a 
part-replication of Professor Cleary’s work, but Czerska’s work 
remains unpublished, and she has since lost her research post and 
now holds down a desk job. 

So it is ironic that, as criticism of the Lai-Singh DNAbreak research has 
slowly died and further research findings support their findings, the likelihood 
of anyone continuing and extending such independent research disappears. 

Simultaneously the industry’s PR efforts to dismiss adverse-health 
claims as crisis mongering, takes on all the appearances of the worst 
years of the tobacco industry under threat: “Nicotine is not addictive ... 
and there is no evidence that cellphones can damage your health, v 
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Conducted by Jim Rowe 


Your software may be cruising 
the Net , even if you aren’t! 



Tom Moffat’s column in the July issue about the way software firms and 
others can ‘snoop’ on you via the Internet has produced a couple of 
interesting responses, from readers with rather different attitudes. I’m 
presenting them both for your interest — along with some more comments 
about the infamous region coding of DVDs. 


Y OU MAY RECALL that Tom gave his July 
column the title 'Go Away and Leave 
Me Alone!’. He began by discussing the 
Melissa email virus and how its nefarious 
author was tracked down, using the Global 
Unique Identification (GUID) effectively built 
into every Windows computer by Microsoft. 
This led to a look at Internet security, and the 
way various software firms and their products 
can take liberties’ with your computer sys¬ 
tem, supplying and retrieving information 
without your approval or even knowledge... 

Tom found it all pretty unsettling, and 
believed that readers would too, when they 
knew more about what was going on. So it’s 
perhaps not surprising that the column has 
attracted some comment — although broad¬ 
ly speaking, readers seem to have split fairly 
evenly into two camps with almost diametri¬ 
cally opposing views. One group seems be 
taking the view ‘don’t worry about it, just lie 
back and enjoy it’, while the other is just as 
concerned as Tom and keen to see this sort 
of activity curtailed. 

As an example of the first approach, 
although not entirely so, here’s an email 
which turned up from occasional contributor 
Benjamin Low — who is a pretty hotshot com¬ 
puter programmer at Wollongong Uni, if I 
recall. To be fair Mr Low isn’t exactly taking 
the gung-ho approach, as you’ll see, but he 
does seem less concerned than Tom: 

Having just read July’s EA, including 
Moffat’s Madhouse, I wonder if Tom sleeps 
at night. All that FUD (fear, uncertainty and 
doubt) surely keeps him tearing apart his 
operating system, looking for more ’evil’ data 
Let's hope that EA’s readers realise 
Tom’s ramblings are not much more than 
unsubstantiated musings. 

It seems Tom is concerned with the Insid¬ 
ious’ GUID. Is he also afraid of his credit card 
number? His car’s VIN? His microwave’s ser¬ 
ial number? These are all numbers with can 
be associated with Tom Moffat — via the 
bank account, the car registration, or the 
manufacturer's warranty registration. 


A GUID or similar is no different to any 
other serial number — and there are proba¬ 
bly more :serial numbers’ in a modern day 
computer than most people realise: network 
card hardware (MAC) addresses, hard disk 
version and serial numbers, BIOS finger¬ 
prints, IP network addresses, and of course 
software registration numbers. These num¬ 
bers are, for most practical purposes, ran¬ 
dom noise. They contain no information use¬ 
ful to the dreaded marketeers, unless the 
user decides (consciously or not) to associ¬ 
ate themselves with this random number — 
perhaps through registering their software. 
But not through simply browsing a web site 
(web browser security breaches aside). 

Tom’s assertion that web sites can interro¬ 
gate and/or modify the Windows registry is in 
the large untrue. If he is really worried about 
security breaches, he should stick to a non-Java, 
non-ActiveX web browser and sleep peacefully. 

Internet-big-brother’ programming is tech¬ 
nically simple, though few if any major soft¬ 
ware players are incorporating such features 
in their products — the PR would be hell:-). 
The scary thing is that it is not trivial to spot 
such activity: you have to look for it. 

Certainly the large majority of today’s inter¬ 
net users cannot tell what’s going on under 
the bonnet. But those that do, do a very good 
job of ; policing’ — see the bugtraq list (via 
www. securityfocus. com/), comp, society.pri¬ 
vacy and comp, risks newsgroups, and the 
Privacy Forum (www.vortex.com/privacy.html) 
for starters. Rather than Tom’s ramblings, 
these sites provide far more developed rea¬ 
sons why we should be scared. 

Thanks for those comments, Benjamin. 
Perhaps you’re right that serial numbers in 
themselves aren’t a worry, although I’m not 
sure exactly what you mean by the bit about 
‘...unless the user decides (consciously or not) 
to associate themselves with this random num¬ 
ber’. Do you mean that registering their hard¬ 
ware and/or software does provide this asso¬ 
ciation, and that therefore the only way to avoid 
getting on a marketing database is to refuse to 


register the products they buy, like Tom? 
Frankly this seems a rather drastic solution, 
because in refusing to register people often 
also deny themselves the warranty protection 
they’re entitled to as a legitimate buyer. 

I don’t know about Tom, but I’m also not 
really happy about your suggestion that the 
only way to be really protected against net 
security breaches is to stick to a non-Java, 
non-ActiveX browser. After all, nowadays so 
many web sites seem to assume blithely that 
we are all using one of the latest browsers 
with these features. In fact on a lot of e-com¬ 
merce sites in particular, you really can’t get 
much further than a half-baked look at their 
home page, unless your browser CAN run the 
Java and ActiveX 'bells and whistles’. Turning 
them off, or using an older browser without 
them, seems to be rapidly becoming regard¬ 
ed as the web equivalent of joining the Amish 
and opting out of the modern world... 

(It’s a far cry from the old retailing motto 
that the customer is always right’, isn’t it? 
The new policy is more like ‘if you haven’t got 
the latest browser, get lost!’) 

Hopefully, Mr Low, you weren’t suggesting 
that Tom was an old fuddy-duddy who should 
opt out of the net/web, merely because he 
was concerned about firms snooping inside 
his computer, while he’s online? 

I do note your reference to other aspects 
of net security which you believe are more 
worrying, though. Thanks for those URLs and 
newsgroup references, too. I’m sure quite a 
few readers will follow them up. 

Differing view... 

The other email I’m going to show you is from 
someone who’s fairly definitely in the other 
camp, when it comes to the matters Tom 
raised in his column. In this case the reader 
concerned is Tony King VK3FBD, who actual¬ 
ly sent his response directly to Tom himself. 

It was Tom who thought we should run it here 
in Forum — not just because it was support¬ 
ing what he said, but because he felt it was 
so interesting and clearly written. 
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So here’s what Mr King wrote: 

Your column in the July 1999 EA struck a 
note of sympathy, due to the fact that I have 
been suffering many of the problems with 
intrusive marketing via the internet. 

A recent example in my case was with 
OmniPage Pro, a program I have used for 
many years (as the legal owner), even though 
like yourself I don't register software. In my 
case this was due to an unfortunate experi¬ 
ence ear iy 0 n in the days of computing, when 
my personal details were sold to a third party 
by a so-called reputable company. 

After years of use with OmniPage (dongled 
variety) and generally being very happy with 
its performance, I was well aware of its minor 
shortcomings and when I recently spotted an 
ad in a magazine for an update, I needed no 
pushing to purchase the update. 

Well, when I loaded the software it decided 
to scan my system and help itself to my 
modem to register. Now this might be fine for 
Mr and Mrs Jo Citizen — but my modem 
WASN'T a modem, but a Hayes compatible 
homebrew household control system. If I had- 
n't spotted what it was up to and stopped the 
software in time, the end result could have 
been quite nasty and costly, in terms of what 
damage uncontrolled bit streams to the 
'modem ’ could have caused. 

As if this wasn't enough, after I stopped the 
modem transfer the software then attempted 
to grab my internet connection to register itself. 

Now this was about as intrusive as you can 
get, but this nasty little piece of programming 


had yet another surprise. Seeing that I had 
stopped it registering itself, the software now 
informed me that unless I registered it within 
25 uses, it would stop operating. Pretty nasty, 
for a product which I had legally purchased! 

Of course now the fun started. I copied down 
the registration number and a key code which 
the software displayed, and faxed them to the 
supplier along with a statement that I required 
the numbers to make the software operate and 
that any personal details were supplied only to 
enable the return of the registration number 
and were NOT to be used for registration. 

How naive could I get. First of all the deal¬ 
er faxed back an incorrect registration num¬ 
ber for the software and a tirade which sum¬ 
ming it up, simply said software piracy is 
naughty and this will stop it Also of course it 
said a company with integrity like theirs 
would NEVER release information. 

To use an old Australianism, Ha Bloody 
Ha. When I rang up the dealer to sort out the 
correct registration number, the girl who 
answered the phone (in response to my com¬ 
plaint about the wrong registration number) 
asked my name, and then without any 
prompting accessed their registration data¬ 
base, read back all of my personal address, 
phone and fax numbers to me without any 
idea or proof of who I really was. So much for 
integrity and my written request that they do 
not put information on their database. 

Finally the really nasty sting in the 'marketing' 
tail of this software is that if my system crash¬ 
es, which because I use Windows is not 


unheard of — and in my case because I use the 
computer for software development, whilst not 
exactly an everyday occurrence it’s certainly not 
a remote happening — means that should I 
have to reload this software I have to go through 
the full registration process again ‘every time’. 

As you indicated in your article, marketing has 
gained control of the software industry and rides 
roughshod over all moral and decent behaviour. 

I wait now for the endless '< offers’ to arrive in my 
mailbox, for sen/ices I don’t need or want. 

Needless to say this is the last time I pur¬ 
chase software from this company. I certain¬ 
ly have very little faith in their remarks about 
integrity and I strongly resent the really inva¬ 
sive way this software attempted to use my 
system for its own ends. 

Hmmm — thanks for your comments too, 
Mr King. That was certainly a good example of 
application software taking unwarranted liber¬ 
ties with your system, wasn’t it? Just as well 
you spotted what it was trying to do with your 
‘modem’, too. I’ll bet the Caere Corporation, 
publishers of OmniPage, wouldn’t be keen to 
compensate you for any damage done by the 
program when it tried to register itself, either. 

As you say, the marketing sharpies (and 
the beancounters, I’d suggest) do seem to 
have taken over in the software industry, to 
the detriment of customer relations. Having 
software that just takes over’ your machine 
and decides to call up the publisher to regis¬ 
ter itself — without so much as a ‘do you 
mind’ _ really is pretty rich. Even worse is 
the threat of refusing to continue working, if 
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Forum... 


you won’t let it register you, and regardless of 
whether you’ve purchased it legally or not. 

Surely most of us don’t mind the publisher 
of good software taking reasonable precau¬ 
tions to prevent piracy. But once we’ve done 
the right thing and purchased the right to use 
their software legally, they really don’t have 
the right to empower it to act unbeknown to 
us, or against our wishes, in order to enter us 
into their marketing database — especially if 
this is done by threatening to cease perform¬ 
ing the tasks it was purchased to perform. 

I don’t know about you, but I find this sort 
of thing yet another example of the way the 
software industry in particular has gradually 
taken a harder and more unreasonable line 
against its customers. Their approach to us 
all seems to be becoming more and more a 
matter of if you want to use our software, it 
has to be totally on our terms — or get lost’. 

If the software has nasty bugs, tough; 
there may or may not be an upgrade or ’ser¬ 
vice pack issued at some time in the future 
(it’s up to you to find out if and when), which 
may or may not fix the bugs. In any case, you 
may well have to pay for the upgrade, and 
should be damn grateful. Meantime, the pub¬ 
lisher accepts no responsibility for any prob¬ 
lem you may experience due to the bug — 
that’s your problem too. 

Don’t want to install it the way the pub¬ 
lisher wants? Don’t want to let it register you 
the way the publisher wants? Tough. Either 
accept the terms, or don’t buy the software. 

It’s all a bit one sided, isn’t it? Heads the 
publisher wins, tails you lose. I can’t help won¬ 
dering how this approach manages to comply 
with trade practices and consumer protection 
legislation, either. Perhaps Bill Gates and his 
cronies are so wealthy and powerful that the 
relevant authorities aren’t game to investigate. 

Of course sooner or later, this sort of cava¬ 
lier attitude to the customers inevitably results 
in a market backlash. Even decent, law abiding 
customers like Tony King, once they’ve been 
bitten by take it or leave it, we make the rules’ 
products like software that tries to run 
roughshod over them and their computer, will 
eventually react as he’s done — by deciding to 
never buy another product from that publisher. 

Presumably some of the larger publishers 
feel they’re large enough now not to worry 
about alienating customers in this way. (The 
'plenty more where they came from’ philoso¬ 
phy...) But frankly I believe they’re wrong. 
History shows that even big companies can fall 
flat on their face, once they cease caring about 
the legitimate rights, needs and aspirations of 
their customers. And they deserve to, surely. 

Region 1 DVDs 

To end up this month, let’s return briefly to the 
thorny subject of DVD region coding, modifying 
Australian and New Zealand (Region 2) players 
so they’re capable of playing US (Region 1) 
discs to get access to a much larger range of 
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titles, and the associated question of whether 
Region 1 discs can be legally sold here — or 
even imported privately from the USA. Clearly 
all of this does go on in practice, but people 
are concerned about the legalities... 

You may recall that when we last tackled 
this subject, in the August column, I wrote 
that I wasn’t sure about the exact legal posi¬ 
tion regarding the sale, rental and use of 
Region 1 discs here and in New Zealand. In 
fact I even wondered whether the claimed ille¬ 
gality might be largely a matter of bluff/intim- 
idation on the part of the software producers, 
rather than strictly a legal imposition. 

Well, it seems that I was wrong, according 
to industry colleague Greg Borrowman, the 
very knowledgeable long-time editor of 
Australian Hifi magazine, and a regular con¬ 
tributor to various hi-tech supplements in The 
Sydney Morning Herald and The Age. Here’s 
an email I received from Greg soon after the 
August issue was published: 

Your comment regarding the sale of Region 
1 discs is incorrect. Region 1 discs CANNOT 
be legally sold or rented in Australia, though 
it's perfectly legal for individuals to import 
them for their own use. The reason is copy¬ 
right law. I won ’t bore you with the details, but 
if you contact the Australian Film and Video 
Security Office (it’s in Mona Vale) they’ll hap¬ 
pily tell you how many people they’ve prose¬ 
cuted (and are in the process of prosecuting) 
for selling Region 1 (and other Region) DVDs. 

The changes in the law regarding parallel 
imports and books DO NOT apply to films, 
videos and CDs. Another problem is that the 
Region 1 discs being sold have not been passed 
by the Australian censor, and are also therefore 
not able to be sold (even if the film has already 
been passed by the censor in another form — 
video, LD et al). I’m not certain about the law in 
NZ, but I think your reader John Penny will find 
his local Blenheim store is breaking the law also, 
and liable for quite large penalties! 

There was another point one of your read¬ 
ers (Laurie Fava) brought up, to the extent 
that it was hot illegal to modify your own 
(DVD) player’. At present, it isn’t actually ille¬ 
gal for anyone to modify a DVD player for 
multi-region use. The only thing preventing 
distributors from doing it themselves is that 
their head offices have signed a licensing 
agreement, a condition of which is that they 
will neither modify DVD players for multi¬ 
region operation nor sell any DVD player in a 
Region that is not specific to that region. 
(I.e., you can’t sell anything other than 
Region 4 players in Australia). 

HOWEVER, as I understand it, the changes 
in the Copyright Act (Electronic Protections) 
that has been passed (or is about to be 
passed, I’m not sure) make it illegal for ANY 
PERSON to interfere with a legitimate scheme 
intended to preserve copyright. It has been 
argued that this might not apply with Region 
Coding, which is an artificial scheme that 
does not actually infringe copyright, but it 
appears that what happens in practice is that 
when you disable a Region Code chip, an 


unintended side-effect is that the Macrovision 
anti-copying protection circuitry that prevents 
you from copying a DVD is also disabled. 

You’d better check with the Arts and Law 
Society about the status of the Copyright Act. 
It could also provide the exact wording of the 
particular part of the act. 

I hope this helps. 

Thanks indeed for that information, Greg. I 
for one found it very interesting, and I’m sure 
many of the readers will too. Especially if they 
have a player capable of playing Region 1 
discs, and have been importing them private¬ 
ly via the web — all of which seems to be 
quite legal, if I’m correctly understanding 
what you’ve written. 

It looks like selling and renting Region 1 
discs here and in NZ is illegal, though, and 
also disabling the Macrovision copy protection 
facility within the player. Which in itself seems 
fair enough, although again the law seems fair¬ 
ly strongly biased in favour of the software pro¬ 
ducers, and without a great deal of concern for 
the rights of the legitimate end user. 

For example although the Macrovision sys¬ 
tem is supposedly designed purely to prevent 
making tape copies, and hence protect the 
copyright of the producers, the fact is that the 
dancing pulses’ and other nasties it superim¬ 
poses on the video signal do cause distur¬ 
bance to the sync circuitry of some TV sets and 
video projectors — causing jitter, flag waving’, 
picture bending and so on. In other words, it 
can clearly detract from the ability of the end 
user to achieve what they’ve been encouraged 
to purchase the DVD for in the first place: 
watching a really high quality version of the 
movie concerned, in their own home. 

You’d think that such consumers would 
have a legitimate right to remove the 
Macrovision nasties from the video by one 
means or another, in order to allow them to 
watch a stable and clear picture with their TV 
or projector. Wouldn’t you? I certainly would. 

I daresay the software producers would fight 
tooth and nail to prevent the law from allowing 
this, because once you allow the Macrovision 
nasties to be removed for clear viewing (a legit¬ 
imate consumer right), the signals are also 
capable of being copied via a VCR — which is 
clearly illegal. But the point I’m trying to make 
is that if the law simply prevents anyone from 
removing the Macrovision signals, it’s essen¬ 
tially saying that the rights of the producers to 
protect their copyright are more important than 
the rights of consumers to watch a clear pic¬ 
ture from a DVD they’ve purchased. 

By the way, this is considering the 
Macrovision copy protection system quite sep¬ 
arately from the region coding system. And the 
two are really quite separate, of course. 

Perhaps consumers are going to have to 
assert their collective rights more strongly, in 
many of these situations that are arising 
from the adoption of new technology. Big 
business certainly isn’t shy about asserting 
its rights, and I suspect that if consumers 
don’t watch it their rights may easily get 
downgraded by default. ❖ 






Serviceman 


A VCR of dubious provenance, and the 
problems caused by meddling customers! 



I n the three stories we 
have for you this month, 
a reader sets me straight 
in the fine art of tuning a 
VCR, I encounter a VCR that 
couldn’t be tuned, and a 
reader recounts his tale of 
woe, where a helpful 
customer ‘fixed’ one 
problem, only to create a 
much larger problem 
instead! 

I’ll open the column this month with a con¬ 
fession — I am not as clever as I like to 
think I am. 

I thought I was keeping up with technolo¬ 
gy pretty well. Although I may not have 
known the fine detail of all the new develop¬ 
ments, I reckoned that I had a reasonable 
grasp of the main points and that I should 
be able to work with whatever came my way. 

Well, I'm not so smart and a recent occur¬ 
rence proved it. A perfectly conventional 
looking VCR hid a new trick that leaves me 
with a red face and the need to explain to 
my readers just what happened. 

If you can remember back to the July edi¬ 
tion, you’ll recall that I did battle with a 
Panasonic VCR, a model Jl. The machine 
had a hidden power supply fault that the 
owner forgot to tell me about, and it was 
also ‘difficult’ to tune to the local UHF chan¬ 
nels. The power supply fault was fixed after 
discussions with a colleague who is more 
familiar with the model than I am. But the 
tuning problem remained even after I had 
managed to set the machine up to the cus¬ 
tomer’s requirements. 

At the time I wrote the July column, I was not 
aware that I had missed something. However, 
reader Colin Leonelli was quick to email us 
with a correction. Here’s what he has to say... 

The reason for this email is a response to 
the Serviceman with regards to the July arti¬ 
cle about the Panasonic VCR. It seems hard 
to believe that a tech of his long experience 
and knowledge has not seen this fault 
before. I live and work in Ingham, N.Q. and I 


see this fault with C3 every day of the week. 

Also the tuning problem is not a problem 
at all. His fatal mistake was to not read the 
owners manual! The tuning procedure he 
was using is correct up to a point. While tun¬ 
ing up or down using the - or + buttons, he 
is only fine tuning, thus taking a long time to 
tune any stations. 

The correct procedure is to tune while 
holding down the NEXT button and either the 
+ or - button. This puts the tuner into its fast 
search mode. When a Station is found the 
NEXT button is released and fine tuning is 
completed using the + or - buttons. I hope 
this info is of some use to the serviceman 
or maybe other techs and readers 

Well, I’ve admitted my ignorance and apol¬ 
ogise for misleading anyone who was misled! 
However, I have an excuse and I think my 
embarrassment is a small price to pay for 
the important lesson contained in this story. 
As Mr Leonelli comments, a serviceman of 
“...long experience and knowledge...”. Well, 
that is true. My experience began after I left 
school in 1944 although the knowledge 
gained between then and the start of colour 
TV in 1975 is now totally useless. 

Then again, I am pretty cluey on Philips 
K9 and Kriesler 59-01 chassis, and I can 
find my way around an HMV C211 with my 
eyes closed. But I haven’t seen one of these 
for about five years. 

As for VCRs, most of those that found their 
way to my workshop were old ATV-4s, NV- 
300s, VC-483s and others of that vintage. 
Most late model machines go to the manu¬ 
facturers agent during the warranty period and 
for a year or two after. Not until they change 
owners do they finally reach my bench. 

That’s been my problem all along. As an 
independent serviceman, I got to work on a 
vast array of types, models and brands. But I 
never did get an agency, and hence I never got 
to see any of the latest gear, except by look¬ 
ing over a mate’s shoulder in his workshop. 

Finally, the Government thought I was 
worth pensioning off about four years ago, 
so in fact, I have had very little opportunity 
to see much of the very latest gear, that's 
been released in the past few years. I try to 
keep up-to-date by reading, attending semi¬ 
nars and talking with still-active colleagues. 
But with new products and new models 


appearing almost monthly, it’s impossible to 
stay abreast of developments unless one is 
full time in the industry. 

So that is why I was not aware of the two- 
speed tuning feature on the Panasonic Jl. 
There was no indication on the machine that 
the NEXT button was the principal tuning 
control. Now I know and I won’t forget it. But 
what a way to learn! 

Oh! And by the way, the owner didn’t help. 
He could have brought the User Manual with 
him. And I don’t think he’d read it, either! 

I just hope that this will remind working 
techs, and inform young would-be techs, 
that servicing these days demands constant 
and intense study. Not only do today’s mod¬ 
els change rapidly but they also disappear 
quickly. The Philips K9 was released in 
1975 and I was still seeing an occasional 
set into the mid 90’s. Most of today’s sets 
will be junk within ten years. 

I don’t know what the answer is, but I do 
know there is a risk that I’ll make another 
howler in these pages before long. All I can 
promise is to correct the mistake as soon 
as possible, and to apologise to readers for 
my fallibility. 

Dodgy VCR 

While we are on the subject of VCRs and tun¬ 
ing the same, another, somewhat different 
problem cropped up the other day. I was 
asked by a respectable and respected cus¬ 
tomer if I would call and tune in her new VCR. 
The young lady told me that the machine had 
been given to her by an acquaintance who 
“...had no further need of it!” 

It was an AKAI VC-G60S, a fairly recent 
model and in very good condition. As she had 
been using a 10-year-old Philips machine, 
the new acquisition was very welcome. 

I duly reported at her apartment and was 
shown to the video corner. She had a rea¬ 
sonably modern AWA television, and the new 
Akai on sliding shelf in the ‘entertainment 
unit’. The new machine was not connected 
up, so my first job was to sort out the various 
cables and plug them into the appropriate 
sockets. Then, with the VCR powered up, I 
set about tuning the TV to the video output. 

All of this is quite normal and ‘money for 
jam’ to the experienced technician. It was 
the next part of the procedure that aroused 
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Serviceman 

my suspicions about the recent history of 
this machine. 

I looked for the tuning buttons on the VCR 
front panel but could find nothing. The 
machine’s controls consisted of nothing 
more than a power button, two channel 
selection buttons, and the usual five mech¬ 
anism buttons for play, record, FF, rewind 
and stop/eject. It was obvious to me, if not 
to my customer, that most of the functions 
for this machine were set using the remote 
control. There was no provision for setting 
the clock, timer recording, or channel tuning 
on the machine itself. 

When I asked her for the remote, she had 
to admit that she didn’t have one. Her 
‘acquaintance’ had not given her the control 
when he handed the machine to her. So, I had 
to explain that there was nothing I could do to 
tune in the VCR channels. The ABC channel 2 
was OK, but the other local channels were all 
over the place. The machine had obviously 
come from some distant area where the chan¬ 
nel assignments were quite different. 

In the end, I got the machine set up so 
that she could view pre-recorded tapes but 
not record anything other than ABC pro¬ 
grammes. It wasn’t the best arrangement, 
but it was all I could do in the circumstances. 

Then came the inevitable question — 
“Can I get a replacement remote control?” At 
this point, I had to dash her hopes... Firstly, 
why would anyone give away a reasonably 
late model VCR? Quite obviously, he had got 
it for nothing — or for near to nothing. 

Secondly, why would a machine that 
required a remote control for all of it’s com¬ 
mon functions be given away without that 
device? The most likely reason was because 
it had been stolen and the thief didn’t 
realise that the machine was useless with¬ 
out the remote! 

I asked my client about the Triend’ who 
had given her the VCR and learned that he 
was a gambler who spent most of Saturday 
down at the local with his mates. That 
shouldn’t be taken to mean that he was the 
thief, but he certainly knew the villain better 
than he new VCRs! 

As to the question about a new remote, I 
had to advise my client against any adven¬ 
ture in that direction. If the machine had 
been stolen, there was a good chance that 
it’s loss had been reported to the police and 
any attempt to replace a vital part of the sys¬ 
tem was sure to arouse suspicion. 

My procedure would have been to ask for 
the serial number of the machine, on the 
pretext that remote controls were often 
changed during a production run of any par¬ 
ticular model. Not strictly true, but true 
enough under the circumstances. 

Then, if there was any hesitation by the 
customer in providing the serial number, my 
suspicions would be aroused and I would try 
to contact the local CID. If I was wrong, I 
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would likely lose a customer. But if my nasty 
nature was right, I would be instrumental in 
nabbing a local villain which must be a plus 
for the whole community. 

In this case, I opted for a middle course. 

I referred my client to a mutual friend who 
has a legitimate collection of orphaned 
remote controls, one of which may well suit 
the machine in question. 

I feel a bit bad about not trying to nail the 
criminal, but then I may have saved my cus¬ 
tomer the trauma of official enquiries. After 
all, the machine MAY have been perfectly 
legit. I don’t know. I just have my suspicions. 

(Then again, in view of the email from 
Colin Leonelli, I wonder if I missed some¬ 
thing on the Akai and didn’t need the remote 
control at all!) 

Now for a change of pace... 

Meddling customers 

A few months ago I used a story about lost 
magnetism in a high pressure car washing 
machine. It came from Mr D. Gott of 
Toowoomba, in Queensland. Mr Gott has 
sent in another story about a similar washer 
with a somewhat different problem. 

As most of us know, owners who try to fix 
their own problems are the bane of the ser¬ 
vice industry. They usually introduce more 
faults than were there to begin with, and 
then complain bitterly when we charge them 
for sorting out problems that shouldn’t have 


been there in the first place. 

Mr Gott’s story is like that. If the owner 
had not fiddled with the job there would have 
been no problem (and consequently no 
story!). Here’s what Mr Gott has to say... 

My first high pressure water cleaner repair 
was a Gerni Model 2500 which has a diesel 
fueled burner giving hot water; typically 
50°C, for engine de-greasing etc. The client 
reported that it worked fine on cold water 
but the burner would not ignite. When 
quizzed, they said something about a tank 
leak. But yes, it had worked OK for a while 
after the fuel leak was repaired. 

Many servicemen lament the lack of 
decent technical literature. If only manufac¬ 
turers would publish circuits and descrip¬ 
tions. These days it would be easy to put 
them on CD-ROM, but do they really not want 
to make it too easy? If you get as much as 
a schematic you are fortunate. 

Before I could attack the Gerni, I first had 
to make a halfway decent drawing, tracing 
the wiring laboriously from the hardware. 
See Fig.l which includes the Control 
Module; more about that later. 

Our garage mechanic had checked out the 
fuel pump and igniter, filled the diesel tank and 
from then on had drawn a blank. Could I help? 
In particular, was the problem in the control 
module which is VERY expensive to replace? 

On a hunch, I shorted pin 10 of the control 
module to earth, in effect sending a logical 





















































































“tank fuel level OK’ signal from the tank 
level switch. Bingo, the burner fired up 
and we had liftoff, — Sorry! My RAF expe¬ 
rience coming on again! — well, at least 
we had hot water. 

Thinking that I should test the action 
of the low-fuel indicator, / removed the 
short on pin 10. The low-fuel lamp on 
the front panel lit up, and the burner cut 
out. Just to be sure, I tested it several more 
times before dealing with the real suspect, 
the magnetic float switch. 

At least, that’s what I intended to do. 

The control module, a semi-sealed unit, 
then started playing up. It took me a week to 
trace out the logic circuit of control module 
170172, and then repair it. Obviously, this 
was something no garage could afford to do. 

I also had to build a simulator to drive it 
as I couldn’t run the whole washer at home 
I can now repair these 170172 units quick¬ 
ly and effectively. Fortunately, the same 
module is also used in later model washers. 

So back to the machine which was now 
reliable with a simulated (pin 10 shorted to 
earth) float switch. / drained the fuel tank 
(by syphon, since there was no drain plug. I 
can still taste diesel fuel!) 

With a torch, a DMM and a long hooked 
wire I determined that the float was free and 
did operate the reed switch. See Fig.2 for 



the diagram of the ‘as found’ level switch 
but there was something suspiciously wrong 
with the mode of operation. 

The logic appeared opposite to what I now 
knew the 170172 needed. / was confident 
no one had tampered with the control mod¬ 
ule, so that only left the level switch. 

Stinking of diesel and covered in grease, I 
unscrewed the offending article, hampered by 
the integral cable. Fortunately I remembered 
to count the number of turns so / could pre¬ 
coil the wire when refitting. (Ever done that 
rather than disconnect difficult hard wiring?) 

A glimmer of light began to dawn. Just 
supposing someone had mounted the 
switch upside down. I tried it in my hand, the 
other way up, as per Fig.l. The machine 
worked perfectly time after time. 

I refitted the switch correctly, determined to 
find out what the client had done. All I could 
glean was that the level switch had leaked 


round the threads and it had been unscrewed 


so that it could be resealed with teflon 
tape. 

Now all was revealed. They had refit¬ 
ted the switch upside down. With a little 
fuel in the tank, the logic was correct to 
operate the burner for several short 
washings. Then when it cut out, some- 
-J one filled the tank. /Is Fig.2 shows, the 
float becomes trapped in the horizontal 
position, signalling low fuel’. 

/ have now written a full technical manual 
for this and other machines, so with enough 
repeat jobs, I should recoup my time, if / live 
long enough! 

See what I mean about meddling owners? 
That was a service job that need never have 
happened. I believe that there are enough 
legitimate jobs about without wasting time 
on the frivolous ones. 

However, there is a plus to this story. As 
Mr Gott stated, he now has a technical man¬ 
ual for these machines, and he is prepared 
to share his knowledge with anyone who 
needs it. He can be contacted by phone on 
(07) 4638 1078. 

Thanks for your story Mr Gott. It’s always 
interesting to read about something other 
than TVs and VCRs. And that’s all for this 
month. The contributor’s file is dwindling, so 
there s plenty of room for your story — feel 
free to send it in to us here at EA. ♦> 



The crisis is far from over. Every day, people cross the borders 
of Albania and Macedonia to seek shelter.They arrive 
exhausted and traumatised. Your donation can help provide 
the basics they need to survive. You can make a difference. 

Credit card donations. 1800 24 44 50 
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typedef unsigned int word; 
typedef volatile unsigned char byte; 
mt quiz (void) { word p=47824 , x=48879 

-*/K*i b *f e ^ >P ‘ f+;S=!0;do s+ =<* (byte*) x 
(byte )p++,p++,*(byte*)x&15); 
while(p&14);return s;} 

So what’s the answer then? 

has a ,P° sition for a sk '"«l hardware/software hacker 
Expertise in all aspects of embedded systems design, from circuit 
design, through PCB layout, software development 
documentation and manufacture is essential, but formal 
qualifications are not. It you can understand, solve, document 

hearXom you^ pUZZle ^ or even come close), we’d like to 
Contact (02) 9773 0299 
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electronics 


Where do you go for 
the latest in electronics? 



RCA Bulkhead 
Mount Socket 

Nickel plated solder terminals. 



F8I Socket to 
750hm TV Socket 

Converts F59 Male to PAL 75ohm 
socket or vice versa.. 


P2038 


F8I Socket to 
F8I Socket Joiner 

joins F59 Male ended leads or 
converts F59 Male to F8I Female. 

P2039 


F59 TV Line Plug, 
Screw Terminals 

Nickel plated for corrosion free use. 

P 2090 



Dual 750hm Skirting 
Board Mount Socket 

Low loss 2-way splitter. 

P 2045 

$J95 


Cord Clamp Grommet 

Pack of 4, right-angled. 

H 1726 -- 

$|80 


3.5mm Stereo 
Socket Joiners 




6.5mm Stereo 
Socket Joiners 

/ 


P6587 

$-*95 


Crimp-on Connectors 

Ideal for joining cables up to 8mm 2 . 

H1777 


12-Way Terminal Block 

Thermoplastic approved. 300V I0A. 

Large P4848 $2«9S 


Medium 

Small 




Assorted Screw Covers 

Make those screw holes look even 
better and more professional on 
finished jobs. 

H6017 

$4,40 



Nylon Hole Plug 

Assorted pack of 30 to suit hole 
size 12/13/ l7/20/23/2Smm. 



5mm High Bright 
Blue LED 

1800mcd for fibreoptics, models, toys, 
arts & crafts, panel backlighting, etc, 

Z3902 


SMD Axial LEDs 

Pack of 50 surface mount LEDs 
Red, 20 Green, 10 Yellow. 

Z 7100 


20 


J 9 S , , y $995 / 


Plastic M3 Mix Pack 

80 assorted 3mm metric nuts, bolts 
andwasheps. $Q80 

Plastic M4 80pc 
Mix Pack H 1131 

$10.80 

dick^smith 


Assorted 
Turntable Belts 

Pack of II ideal for repairing your 
old turntable, and some CD players, 
Sizes include: 

125mm x 5.0mm x 0.7mm 
170mm x 5.0mm x 0.6mm 
172mm x 5.0mm x 0.6mm 
185mm x 5.0mm x 0.7mm 
192mm x 5.0mm x 0.7mm 
201mm x 5.0mm x 0.7mm 


207mm x 5.0mm x 0.8mm 
245mm x 5.0mm x 0.8mm 
270mm x 5.0mm x. 0.8mm 
285mm x 5.0mm x 0.8mm 
31 Omm x 5.0mm x 0.8mm 
H6018 



$^o 40 
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12V DC 3A 
Water Pump 

Used for a variety of 
projects like replacing 
the windscreen 
washer pump on the 
car, make a small 
waterfall or water 
projects for school. 

P 8900 

$095 



E L E C T R ON1CS 


1/017 ao! 


















Where do you go 

for the best in electronic kits? 




Christmas Tree Kit Q 

The Christmas spirit comes alive with this amazing 
glowing Christmas tree. Red flashing LEDs add 
the finishing touch to any 
Christmas decoration. 

Power supply: 

9V DC battery 
(not supplied). 

K 1309 

$ I9 9S 



4-Channel AV Sequencer^ 

• A low cost 4-channel audio/video sequencer kit 
that can continuously sequence the video and audio 
from up to 4 cameras to a standard monitor. 

• Has adjustable sequencing rate and can have 
a “pause" button added. 

• Supplied as a short-form kit 
( components, PCB, and instructions). 

K5419 


ELECTRONICS 


CybugQ 

Remember the Cybug? Have you got yours yet? 
Now’s your chance to make a mechanical insect 
that appears to have its own intelligence! Make a 
self-propelled robot that copies 
the behaviour of 
simple insects 
like a cockroach. 

K3560 


$ 


22 


50 




Sub-Bass Processor QQ 

• Add oomph to your home theatre with this kit! 

• Correct and enhance the low-end response 
of sub-woofer-style speakers. 

• Can be easily installed in an existing amp, 
powered sub-woofer or just build it as a free 
standing unit. 

• Includes a bypassable filter, variable gain (+/-12dB) 
input stage and more. 

• Can be driven from speaker or line level 
input signals. 

K 5403 


& 
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I5W “Brick” < w )< w )< 2B 

Stereo Amplifier 

This compact unit delivers 15W per channel in 
stereo, so you can add extra channels to your 
home theatre setup, eg rear or centre speakers. 
Easily hidden due to its size, it accepts line output 
from any source. Also great as a bench amp. 

Use this with your Surround Sound Decoder kit 
(K 5409) for a low-cost home theatre setup! 
Includes deluxe pre-punched black case, 
front panel label and 
all components. 

K5609 

$0350 


Buttery not included 


Surround Sound Decoder 
with Delay QQQM 

Build your own analogue surround sound decoder 
and save! A time delay is used to create an echo 
effect, adding a feeling of spaciousness to a 
recording. A single front panel allows you to select 
a rear channel delay of Oms, 15ms, 20ms, 25ms or 
33ms. The main use for the delay is to improve the 
direction and clarity of the front channels. Use this 
kit to add to the surround sound effect in your 
home! Kit contains PCB, case, front/back panels 
and all components. 


93 

Jun 


99 
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BASIC Stamp 2 

• Features 16 I/O lines 

• 2048 bytes EEPROM (program and data) 

• 500 instructions maximum program length 

• Insert into a carrier board (K 1403), connect 
with a cable and program using any IBM PC 

• Serial PC interface 

• 9V DC power required 

• 20MHz oscillator 
K 1404 




BASIC Stamp 
Development kit 

• Includes manuals for Stamps I and 2, cables 
for Stamps I and 2 programming and software 
to get you started * 

• Certificate for ^ . 

3 months free l xAY 

technical support 
K 1405 

S I49 


$ I09 _____ 

j BASIC Stamp 2 Carrier board j I BASIC Stamp jumper connectors 

^ K 1406 
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Direct Link is equipped with the service centre to supply you with a hassle free 
delivery direct to your door. PHONE 1300 366 644 to place your order 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfiedI as 
all of the parts. This means there is a slight chance that availability may be delayed. Ramchecks are available, however if youd like to check beforehand, 
please don’t hesitate to contact your local store. Offers expire 30/11/99. 


to their ability to supply, sometimes problems can arise in obtaining 
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Where do you go for 
the greatest electronic deals? 




Transistor Insulator Transistor Insulator 

TA-IIB TOP-3 

4 Pack, mica, 22 x 18mm. 4 Pack, mica. 


Transistor Insulator 
TO-264 

10* 4 Pack, mica, 22 x 28mm. 10 * 



Nylon PCB Supports Nylon PCB Supports Nylon PCB Support Solder PCB Lug Pins 

10 * 10 ^ | 0 C 

ALL REDUCED TO Cl 



PCB Flat Type Pins 

Pack Of 25. 


Pin Wire Wrap Anti-static Bag 

I At lmm S( 1 uare ' 25. 3” x 5", pack of 5. H6020 

H5595 X ® H6 °25 

LIMITED STOCKS 



H5594 


PC Board 

16 Pin 1C. 


I 0 C = 11 ' | 0 C 

EVERYTHING JUST IO* 



NOVEMBER SPECIAL 


NOVEMBER SPECIAL 


i40° 

_J OFF 

Line Fuseholder M205 5mm Super Bright 

High temperature 105 C Amber Yellow LED 

$|,7 $ | 20 


NOVEMBER SPECIAL 


P9962 


Z4033 


40 

_OFF 

10mm Super Bright 
Red LED 

6000mcd. 

Z4067 



Front Panel Suit 19” 
Rack Case 

$470 


H 2488 

rjffll 


ONLY 



NOVEMBER SPECIAL 


WBU-504L+J 
Breadboard Kit 

Medium, 1600 holes. 

H4041 ** 


29 


97 


WBU-208+J 
Breadboard Kit 

Large, 2520 holes. C 

H4042 ** 


37 
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StorPak 63 with Drawers 

IH-086 H 2590 

Metal Cabinet 

150 x 76 x 134mm H 2743 

Metal Cabinet 

150 x 61 X 103mm H 2742 

Plastic Instrument Case $^' 

Black H2502 W&S^Sd 

Medium Carry Tray $ | 
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I LIMITED STOCKS' 


H 2695 
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That’s where you go! 




















Where do you go for 
test equipment and tools? 



DICKP^SMITH 


ELECTRONICS 



Remote Area 
Power Systems 
Book 

Compiled for people who 
have an interest in the 
application of renewable 
energy technologies. 

Ideal for people considering 
the purchase of a solar 
power supply system. 

B3010 


Electric 
Fencing Book 

Written for the NSW 
Agriculture’s Home Study 
Course, book details - How 
Electric fences work, Safety, 
Planning the fence, Materials, 
Gates, Testing the fence and 

more. i i iiii m i 11 1 1 IMP' 

B 1230 


Security 

Torx Screwdrivers 

T8 T 6134 $04 

TIO T 6135 
TI5 T6I36 


iuuu 


Electric Fence *10 

Voltage Tester 

This handy pocket-sized electric fence 
tester will give you clear visual 
indication of the fence line voltage. 
With four ranges from 1500 to 6000V. 

0 1230 F 


Digital Multimeter 

A high quality digital multimeter with RS232 PC 
interface, continuity/diode test, 20A current range, 
logic test and more. This unit comes complete with 
software and leads. 

0 1573 ^ I f 


4-Door Central Locking Kit 

Lock and unlock 4 car doors via the driver’s 
door. Includes hardware, electronic interface and 
installation manual. ^ — 

L5451 'b/u 


CCTV Camera System 

State-of-the-art CMOS B&W camera 
technology giving high picture quality with 
6 infra-red LEDs for improved night-time 
vision (up to 2m). It’s built-in camera 
microphone allows you to watch and 
listen. Features wide angle 92° glass lens, 
moisture prevention system for indoor/ 
outdoor use. Includes one camera, 
a 17m cable, adjustable mounting bracket, 
9V DC power adaptor and an illustrated 
installation manual. 

L5880 


12V 350W. Enjoy the convenience of Household 
AC Power where you want it. Simply plug into 
a cigarette lighter socket. 

M 5018 

LIMITED STOCKS may not be available in all stores. 
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ELECTRIC 

FENCING 


PHONE. FAX & MAIL ORDERS 


PHONE: 

MAIL: 



_ m 339 

1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 
DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, 

PO Box 321, North Ryde NSW 1670 (No Stamp Required) 

Please add postage (up to 5kg) to your order, as follows: 

$4.00 ($1 Up To $50) • $7.50 ($51 Up To $100) • $9.00 ($101 Up To $500) • $11.00 (over $500) 

(quote available for air/road freight or if over 5kg) email: directlink@dse.com.au (enquiries only) 

Major Credit Cards Accepted • Gift Vouchers Available 


NEW STORES AND RELOCATIONS 


1=3 Not available at all 
authorised * 


NSW 
Moore Park 

Chatswood 
Bondi Junction 
Glendale 


PowerHouse, Moore Park Supa Centa, 
Cnr South Dowling St & Todman Ave 

411 Victoria Avenue 
100 Ebley Street 

Shop 20, Stockland Super Centre, 

389 Lake Road 


Ph: 9697 0244 
Ph: 9411 1955 
Ph: 9387 1444 

Ph: 4956 9940 


DiCi^§MiTH 
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That's where you go! 



























4-Channel Audio/Video Sequencer 


Need to keep an eye on a number of areas, using low cost video cameras? Here’s the design 
for a really low cost module that will continuously sequence the video (and audio) signals 
from up to four cameras to a standard monitor. You can easily adjust the sequencing rate, 
and it’s easy to add a ‘Pause’ button to stop on a particular camera signal if something of 
interest happens. Great for DIY surveillance systems! 


by Bob Torv, VK2JRL 


I T WAS ABOUT 8pm on a Thursday 
evening, and I needed a few simple, low 
cost video switchers capable of sequenc¬ 
ing the signals from four small PCB-type 
cameras, one at a time onto a single monitor 
for about 1 - 5 seconds per view. 

Now I know there are four-input ‘quad box’ 
units around, capable of automatically displaying 
the signals from all four cameras on the screen 
at once. One of these would be nice, but I knew 
my customer was not going to pay an extra $600 
for one of these, when a simple $50 sequencer 
could do the job he wanted just as well. 

So it was a matter of designing this little 
el-cheapo module, which will switch both the 
video and audio signals from up to four cam¬ 
eras in sequence, at an adjustable rate to 
suit your needs. And it does this continuous¬ 
ly, although you can easily fit a Pause’ but¬ 
ton or switch which lets you stop the switch¬ 
ing temporarily if something of interest hap¬ 
pens on one camera and you need to look 
more closely, without interruptions... 

How it works 

As you can see the circuit is very straightfor¬ 
ward. A 555 timer chip (IC1) connected as a 
simple clock oscillator drives IC2, a 4017 
decade counter chip, whose outputs turn on 
transistors Q1 - Q4 in sequence, one at a time. 
Each transistor controls an associated relay 
(RLY1 - 4), and each relay in turn switches the 
video and audio from one camera, through to 
the common video and audio outputs. 

The time period that the signals from each 
camera are switched through to the outputs 
each time it’s 'on screen’ is controlled by 
resistors R1 and R2, together with RV1 and 
capacitor C3, which control ICl’s pulse rate. 
RV1 lets you adjust this over a range of 
about 1 - 5 seconds per view. 

If you need a longer ‘camera on’ time 
before changing scenes (i.e., slower 



cml// prn v Pt ul d t0 adjUSt the sec * uenc,n 9 rate to your liking, everything fits on the 
small PCB You will have to provide a metal or plastic box to protect it, though — and also 
to support the connectors you use for the various video and audio inputs and outputs. 
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sequencing), then you can change the value 
of RV1 to say a 1MQ, or change C3 to 22uF. 

By the way, the connections for the 555 
timing components might seem a bit compli¬ 
cated for this job, but I prefer this configura¬ 
tion because it allows easier calculation of 
the oscillator on and off times — and hence 
the frequency. Diode D2 makes R1 the only 
resistor controlling the charging of C3, while 
R2 and RV1 alone control its discharging 
(through the transistor inside pin 7). 

The fairly narrow rectangular output pulses 
from pin 3 of the 555 are applied to pin 14 
of the 4017 (clock in), and normally the sec¬ 
ond clock input (pin 13) is grounded, so that 
the 4017 begins to count. 

Now as the 4017 is designed as a decade 
counter, normally this means that first output 
QO goes high (after reset), then output Q1 
after the first clock pulse pulse, then output 
Q2 after the second pulse, and so on — all 
the way up to Q9. The tenth pulse then sends 
it back to QO and the cycle begins again. 

However in this case we make use of the 
'Reset' function of the 4017 (pin 15), to force 
the chip to cycle back after only four counts 
instead of 10. We do this by connecting pin 
10, the Q4 output, back to the reset input. So 
when Q4 goes high following the fifth input 
pulse, this causes the 4017 to reset itself 
and immediately makes QO go high again 
instead. So we have converted IC2 from a 
decade (xlO) counter into a four-output 
counter, very simply and while still keeping its 
internal output decoding operational. The 
counter outputs just go 0-1-2-3-0-1-2-3, etc... 

As IC2 ‘counts’, its active output pins go high 
in turn, to around 12V. We use these output 
pulses to turn on transistors Q1 - Q4 in turn, via 
base current limiting resistors R7 - RIO. The 
transistors are low cost NPN types, and are not 
critical as long as they can conduct the relay and 


LED current (about 65mA) and have a voltage 
rating of comfortably more than 12V. Suitable 
types are the BC547, BC107, BC548 etc. 

As you can see each relay coil is connected 
to the 12V rail and is operated simply by con¬ 
necting the other end to ground — that’s the 
job done by the transistors, which act here as 
switches, not amplifiers. As each transistor 
conducts for the time that its driving output 
from IC2 remains high, this means that each 
relay is turned on for that time too. 

Diodes D3 - D6 are connected across the 
relay coils to protect the transistors from 
damage due to back-EMF ‘spikes’ when the 
transistors turn off. As the relay coils have a 
lot of inductance, they can easily generate 


Parts list 


Resistors 

All 0.25W 5% unless specified: 

R1 10k 

R2.12 100k 

R3-6 680 ohms 

R7-11 3.3k 

RV1 500k linear pot 

Capacitors 

Cl,4 O.luF disc ceramic 

C2 470uF 16/25VW RB electro 

C3 lOuF 16/25VW RB electro 

Semiconductors 
ICl 555 timer 

IC2 4017 CMOS decade counter 

Ql-4 BC547 or similar NPN transistor 

Dl.3-6 1N4001 or similar 1A diode 

D2 1N4148 or similar signal diode 

LED1-4 5mm red LED 

Miscellaneous 

PCB, 95 x 95mm, RCS Radio code 4864S; 
four DPDT PCB-mount 12V relays (DSE cat P- 
8024 or similar); 8-pin DIL 1C socket; 16-pin 
DIL 1C socket; 26 x PCB terminal pins; con¬ 
necting wire, solder, PCB mounting pillars, 
video and audio connectors as desired. 


spikes capable of ‘killing’ the transistors, if 
these diodes aren’t used. 

Although it’s not strictly necessary, I’ve also 
fitted a LED and series resistor between the 
12V rail and the collector of each transistor, in 
parallel with the relay coils. This provides an 
inbuilt check that the sequencer is working, as 
each LED glows in turn to show when its relay 
is operating. Apart from anything else, the 
LEDs let you check that the circuit is working 
as soon as you apply power — and also make 
it easier to set the sequencing rate, using RV1. 

One pair of contacts on each relay is used 
to switch the video signal from that camera 
input, while the other contact pair is used to 
switch the matching audio. It’s all very sim¬ 
ple, but it works fine. 

The Pause’ facility was actually added to 
the project after the initial units were designed, 
but works very neatly. It relies on the fact that 
the second clock pin of IC2 (pin 13) acts as a 
‘clock enable’, and must normally be grounded 
to allow counting to happen in response to the 
pulses fed to pin 14. So to stop the counting 
and ‘pause’ the circuit with a particular output 
of IC2 held high (keeping its relay on), we sim¬ 
ply break the circuit from pin 13 to ground and 
allow resistor Rll to pull it high. 

This ‘pause’ continues as long as you hold 
the button down, preventing IC2 from 
responding to the clock pulses from ICl. But 
as soon as you release the button to ground 
pin 13 again, counting resumes and the 
video and audio sequencing with it. 

By the way, the reason for using double¬ 
pole relays here rather than tii-tech’ switch¬ 
ing ICs (like the 4066/4166) is to provide 
complete signal isolation with no chance of 
leakage/bleeding. Hi-tech this is not, but it’s 
very simple to assemble, and also easy and 
economical to service. 

The only ‘down’ side to using relays is the 
sound of ‘clicking’ as the relays go from cam¬ 
era to camera, but this isn’t really a problem. 
In fact it can be an audible cue, to look again 
at the screen to check the next view. The 
commercial version of this project actually 
has the option on the back of strapping in a 
mini-beeper to sound each time the camera 
selection changes. 

Construction 

The complete sequencer circuit, apart from 
switching rate pot RV1 and the various video 
and audio input/output connectors, is on a 
small PCB measuring only 95mm square. It 
may not be all that pretty, but it’s functional 
and does the job nicely. The whole thing can 
be fitted in a plastic utility box, complete with 
video and audio connectors or your choice, 
and powered from a suitable 12V DC supply. 

Credit for the PCB design should be given to 
James Barker, who has better PCB artwork 
skills than myself. After I explained to him on 
the Thursday night what I needed, he replied “a 
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4-Channel Audio/Video Sequencer 


555 plus 4017 plus transistors and relays 
would do the job — simple low-tech and no 
leakage between various inputs”. So after 
three hours the 8-channel unit was designed 
and an hour later this simple 4-channel cut 
down version was also generated. 

It should be pretty obvious how to wire up 
the module, using the PCB overlay diagram 
and photo as a guide. There’s nothing very 
critical; just make sure you fit the ICs, tran¬ 
sistors, LEDs, diodes and electrolytic caps 
the correct way around, and it should also 
work happily as soon as you apply the power. 

I suggest you use a sockets for at least the 
CMOS chip IC2, because it can be easily 
damaged by static charge. 

If you want to use the 'Pause’ feature, 
then near pin 9 of the 4017 you will notice 
two pads on the copper side of the PCB 
called Ce (Clock Enable), joined by a very 
narrow track. You have to 'nick’ (cut) this 
track and connect up a normally-closed 
pushbutton (or a single-pole toggle switch if 
you prefer, to save having to 'hold the but¬ 
ton down’) between the two pads. With the 
track cut, Rll will pull pin 13 high whenev¬ 
er the switch is open, stopping the switch¬ 
ing sequence while the 555 motors on... 

Fewer cameras 

The PCB has been designed to allow up to 
four cameras, but if you are using only two or 
three cameras, you can simply fit links on the 
rear of the board (between the various inputs 
and the relays) to give the cameras 'extra 
turns’. For example if you have only three 
cameras you can link inputs 1 and 3, to con¬ 
vert the sequence into 1-2-1-4; that way the 
important camera coming in on channel 1 is 
shown twice as often as the other two. 

If you prefer, you can fit fewer relays and 
driver transistors, etc., and cut the PCB track 
running back from pin 10 of IC2 to its reset 
pin (15). Then you can fit a new jumper wire’ 
from pin 7 (for three cameras) or pin 4 (for 
two), to make it reset earlier and cycle 
through a smaller number of steps. 

Another approach again would be to fit all 
the relays and transistors, etc., and connect 
a rotary switch from the outputs of IC2, 
selecting which one is fed back to pin 15 so 
you can easily set it to cycle between two, 
three or four cameras at will. 

As you can see, it’s really very easy to 
modify the unit for different needs. 

The larger model allows from 1 - 8 cameras 
in sequential order, and like this version, you 
can also 'strap’ the inputs to favour certain 
inputs more than others. (For more info about 
this version, please enquire at RCS Radio.) 

I should also point out that either unit could 
be used for a multitude of ‘sequence switch¬ 
ing’ uses, apart from switching video and 
audio. The relays permit quite large loads to 
be connected, if you want to use them for 



Below is James Barker s PCB art for the project, actual size, while the overlay diagram 
above should guide you in fitting all of the components. PC boards for the sequencer 
will be available from RCS Radio (quote 4864s). 




4 CHANNEL 

AUDIO/VIDEO SEQUENCER 



other things. (Another bonus from using relays 
instead of hi-tech analog switching ICs...) 

Just as a matter of interest, the time this 
project took to develop was as follows: 
Thursday night the artwork; Friday a quick 
trip to RCS Radio and ask to get three 
PCB’s of each model made; after Friday 


lunch a visit to DSE and Jaycar to purchase 
around $30.00 worth of components per 
unit. I then picked up the PCBs late Friday 
afternoon and fully assembled them Friday 
night. They were installed by Saturday 
morning at 10am — and everybody got 
paid. Whew! ❖ 
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Nu View 

on the world 


Put a pair of 
these on your head , and 
you’ll see the world in 3-D. What? 

You can already see everything in 3-D without 
special glasses? Ah, but what about your latest home 
video - it’s distinctly 2-D, isn’t it? Not for long though 



by Graham Cattley 


hh, 3-D TV. It tends to be lumped along 
with androids and personal laser 
weapons as the sort of thing we can 
expect in the 23rd century. But wait, you can 
have it now! At home, on your own videos. 

Yes, with the Nu View stereoscopic 3-D 
camcorder adapter you can shoot your own 
movies, and watch them later in full 3-D. 

The way it works is pretty clever: you sim¬ 
ply attach the 3-D stereo lens unit to the 
front of your camcorder, and start shooting. 
The two LCD shutters within the lens unit 
switch with every frame, resulting in the left 
and right views stored on alternate frames. 

The result is a video that has the left and 
right views interleaved through the frames, 
and is quite unwatchable unless you are 
wearing the special 'Nu Shades 3-D goggles. 
These are remarkably compact (although you 
could hardly call them stylish) and wireless to 
boot. They pick up an IR frame synchronising 
pulse sent from the mini set-top box, and 
switch their left and right shutters to match 
the image being displayed at the time. In this 
way your left and right eyes see only the 
frames they’re suppose to, and so you per¬ 
ceive a 3-D effect on the screen. 

See 3-D 

Does it work? Well, yes, actually it does... We 
received some pre-recorded videos and the 
along with the set-top box and two pairs of 
glasses to try out. And while the instructions 
were a little sparse, it was only a matter of 

Ok, so you know what the glasses are 
about, but what’s this contraption on the 
right? Oh, that’s right, it’s the 3-D stereo 
lens that attaches to your camcorder to 
let you take your own 3-D movies. 


plugging the box into the VCR’s Video out 
socket, and playing the video. The Nu Shades 
turn themselves on automatically whenever 
you are wearing them, and as soon as you 
enter into the range of the IR LEDs flashing 
away on the set-top box, the shutters start 
up, and you see everything in 3-D. Ok, so it’s 
not perfect, and I think you’d have to think 
carefully about the subject matter you were 
taping if you wanted to achieve a realistic 3-D 
effect, but on the whole, it works. 

I said that the system wasn’t perfect, but 
the problems aren’t due to any design prob¬ 
lems in the 3-D recording system, or even in 
the Nu Shades themselves, but rather in the 
standard 50Hz refresh rate for video. We are 
used to seeing 50Hz interlaced video, which 
gives a smooth non-flickering picture. As the 



Nu Vision system has to include two sepa¬ 
rate non-interlaced frames, one for each eye, 
each frame is effectively updated only once 
every 40ms (25Hz). Each shutter in the Nu 
Shades stays open for 20ms, and closes for 
20ms while the other shutter opens, which 
tends to give the picture a slight flicker and 
can be quite noticeable when viewing bright¬ 
ly lighted objects, such as the sail of a boat 
in one of the videos supplied. This effect 
isn’t nearly so bad in recordings made in 
lower light levels, as was ably demonstrated 
in the other more ‘exotic’ video supplied, the 
content of which I won’t elaborate on here... 

All up, the Nu View is quite an effective 
system, and if you had the application and 
the inclination to produce a 3-D movie, this 
would be the easiest and most straightfor¬ 
ward way to do it. If you are more interested 
in simply viewing 3-D movies, you can pur¬ 
chase just the Nu Shades viewing system, 
along with a pre-recorded video. There were 
only two titles available at the time of writing, 
but many more should soon be available.v 

Good points: Simple to set up, cordless 
glasses work well. 

Bad points: Noticeable flicker on bright 
objects. 

RRP: $999 for the Nu View camcorder 
adapter with two pairs of glasses and set¬ 
top box. Two pairs of glasses and the set¬ 
top box sell for $249, for viewing pre¬ 
recorded 3-D videos (Videos retail for 
around $49 each). 

Available: The Nu View 3-D system is 
available from the Australian distributors 
Mindflux, PO Box 494, Roseville NSW 
2069; Phone: (02) 9416 9619; OFax: (02) 
9416 9029; email: info@mindflux.com.au; 
Website: www.mindflux.com.au. 


ELECTRONICS Australia, November 1999 


51 




Circuit ^2 Desha Ideas 


Interesting original circuit ideas and design tips from readers. While this material has been checked 

™t a vT S ?' ble f ° r f ! a , S ' bility ’ the circuits have "« been built and tested by us We therefore 
cannot accept responsibility, enter into correspondence or provide any further information. 



Servo Amplifier 

If you ever need to run a DC motor at any 
speed in either direction, or perhaps a bipolar 
stepper motor, this circuit will come in handy. 

It uses MOSFETs in an H-bridge arrangement, 
and can also be used as an efficient class D 
subwoofer amplifier. The MOSFETs do not dis¬ 
sipate much power since they are used in a 
switchmode configuration, where the induc¬ 
tance of the load is used to smooth the cur¬ 
rent variations. With the devices suggested, 
you can control up to 500W of power in the 
load with better than 90% efficiency. 

The versatile 555 timer is used not for its 
timing ability, but because it is a good, cheap, 
MOSFET driver. Two 556 (dual 555’s) are 
used to provide sequencing of all four I 
MOSFETs. A critical function is the interlocking 
of the drive signals to each MOSFET. This is \ 
done by sensing the gate voltage of the high- f 
side (P-channel) MOSFETs, and switching the 
diagonally opposite device only as soon as it ( 
is safe to do so. Do not use CMOS 555’s, 
since they have insufficient output current. € 
On the input side there are four connec- g 
tions: A +12V power supply and ground for p 
the control circuitry, an input, and a shut- v 
down. The control input must be a pulse 
width modulated signal at a frequency of 20- |< 

100kHz. This signal may be an open-collector n 
drive, since R2 and R4 will act as pull-ups. h 
50% duty cycle is the neutral point, 99% duty 0 
will run the motor fully in reverse, and 1% w 

duty will run it fully forwards. 0 or 100% duty d< 

should not be used because the P-channel a< 
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MOSFETs may come out of saturation. The 
output may be disabled by pulling down the 
shutdown input with an open collector drive. 

A driver circuit is not shown, since there 
are many ways of providing the required PWM 
signal. The output of an LM339 comparator 
would be an ideal driver. 

The motor power supply is independent of 
the control. It may be any DC voltage that the 
MOSFETs will stand (50V for the 
MTP3055/2955). C5 is used to suppress rip¬ 
ple on the motor power supply, and must be 
rated for high ripple current. If there is more 
than about 3V pk-pk of ripple then the high 
side MOSFETs may switch inappropriately. In 
addition, the shutdown input should be held 
low until the motor supply has come up. 
These requirements are because of the sim¬ 
ple capacitively-coupled gate drive to the 
high-side MOSFETs. 

Circuit details 

The driver is completely symmetrical 
except that the left side is driven by the trig¬ 
ger/threshold pins and the right side by the 
pulling on the interlock transistor. This pro¬ 
vides the required complementary drive. 

Assuming that the input signal is low (TTL 
level), Ulb will trigger ON so long as Q2 is 
not pulling the trigger input high. When this 
happens, Q3 will turn ON, and Ula will turn 
OFF. Ula’s output will then drive low, which 
will turn Q4 ON since Q4 is a P-channel 
device. The load will now be connected 
across the motor power supply via Q3 and 


Q4, and will remain so while the input is low. 

If the input switches high, the following 
sequence occurs: Ql, which was held on while 
the input was low, is now ready to be turned 
off. Meanwhile, Q3 and Q4 are in the process 
of turning OFF. Q3 will turn off first, then Q4 
will follow this as Ula’s output goes high. 

When this output (pin 5) approaches with¬ 
in a few volts of the positive control supply, 
Ql will release pins 8 and 12 of U2b, allow¬ 
ing the right hand side to commence turning 
on Q8 then Q7. In this way, it is guaranteed 
that no current can shoot through diagonally 
adjacent MOSFETs. 

The whole process is repeated in reverse 
when the input switches low again. 

The shutdown input disables both sides by 
turning on the interlock transistors Ql and 
Q2. Any current flowing in the load induc¬ 
tance is directed into the motor supply via 
the MOSFET’s intrinsic diodes. Since during 
normal operation either one side or the other 
is conducting, there is very little dead time 
where current flows through the intrinsic 
diodes. This increases the efficiency of the 
circuit by utilising the low Rds(on) of the 
reverse conducting MOSFETs. 

To use as an audio amplifier, the PWM car¬ 
rier frequency should be in the ultrasonic 
(above 20kHz) range, and the duty cycle mod¬ 
ulated at well below half of this to avoid alias¬ 
ing artifacts. A 3rd-order low-pass filter of 
1kHz or less would give good results. 

Stephen Hardy 
Latham , ACT $30 
































































































WIN OUR ‘IDEA OF THE MONTH’ PRIZE! 

As an added incentive for readers to contribute interesting ideas to this column, the idea we judge most interesting each 
month now wins its contributor an exciting prize, in addition to the usual fee. The prize is a Video Inspection Capture 
System from Allthings Sales & Services, which consists of a colour CCD camera, close-up lens set, adjustable stand and 
lamp, PCI video capture card and software, plus video cable and two plugpacks. You can find out more about this great 
system at the Allthings website; www.allthings.com.au. 

Valued at $469! 



Simple PC power switching 

I have just purchased a new computer, and 
found it to have a ‘soft off’ power supply. This 
is a wonderful thing except that it now can’t 
switch my monitor off as it used to. So to solve 
this, I came up with this simple circuit. 

Simply connect a 240V contact rated relay 
with a 12V coil to one of the unused 12V out¬ 
puts of your computer power supply, and 
presto! Hook this up to a 240V socket and 
power board and now when the computer turns 
off so does your monitor, speakers, printer, 
and scanner. It has saved me the trouble of 
remembering to switch my monitor and other 
peripherals off, which otherwise get left on. 

Beau Walker 

(via email) $40 

Soldering iron controller 

My temperature controlled Adcola soldering 
iron gave up the ghost recently so I had to 
resurrect a 20W iron I had used some years 
back. However it was soon evident that the 
iron was too hot for PCB use because it was 
lifting tracks and wouldn’t stay tinned. 

This circuit is a voltage/temperature con¬ 
trol for the iron and is conventional except 
for the absence of a DIAC, which is not nec¬ 
essary or even desirable in this application 
(less abrupt switching equals less RF inter¬ 
ference). The luH choke is made by wind¬ 
ing about 30 turns of 22 gauge wire on a 
ferrite core such as a piece of antenna rod 
or similar. 

I built the unit on a tag-strip fixed to the back 
of an old power point. The pot spindle (plastic 
of course) exits from the switch hole. 
Everything fits into a plastic wall recess box 
with a three core flex and plug lead coming out 
of the side. 


Drilling template for PCBs 

Veroboard or similar strip-board is fine for small 
one-off projects, but for various reasons (can’t 
count and dislike soldering wire links) I prefer 
to etch a circuit board using a water-proof felt 
tip pen to draw the pattern. It doesn’t take 
much longer than working out the wiring on 
strip-board and allows you to lay out the com¬ 
ponents approximating the schematic diagram, 
which can be helpful in understanding the cir¬ 
cuit and when fault finding. 

The only downside is the accurate posi¬ 
tioning of the holes to be drilled — especial¬ 
ly for multi-pin IC’s. Here is where that piece 
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For solder sucking I already have a barrel 
vacuum cleaner lined up with descending 
orders of plastic tubing, finishing neatly on a 
short length of telescopic antenna tube with 
a teflon tip on the other end. All up, a pretty 
cheap soldering station! 

Terry Weir 

Haberfield, NSW $25 


of strip-board comes into its own! 

Simply mark the hole positions for the 
components on the copper side of the strip- 
board using a felt-tip pen, clamp the strip- 
board to the copper side of the blank PCB 
and drill through the marked holes. The cir- j 
cuit pattern can then be drawn on the copper 
side of the PCB and etched as usual. 

The result is a board with perfectly spaced 
holes. You can then wash off the felt-tip ink 
with lacquer thinner or nail polish remover, and 
store the strip-board away until the next projec. 
It’s the best use I have found for strip-board! 
Ted Kilminster 
Bullcreek , W.A. $25 ❖ 
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Construction Project 


Sprinkler valve doubler 

Do you have an automatic reticulation system that needs an extra control valve added to it? 
This simple project allows additional valves to be added to a sprinkler controller system in 
which all stations are currently used, without upgrading the controller or running new wiring. 


by John Western 



I f you have an automatic sprinkler control 
system, chances are that you are current¬ 
ly using all of its outputs controlling sprin¬ 
klers. The problem comes when you want 
to add another sprinkler control solenoid. 
You then have the option of either adding an 
expansion module to the controller (assum¬ 
ing that your controller is expandable), or to 
parallel the extra solenoid across one of the 
already used outputs. This, of course, runs 
the risk of overloading the controller’s output 
drivers, and also means that the two sprin¬ 
klers will turn on together — which may not 
be desirable, particularly if you are working 
with low water pressure. 

This project is simply is fitted in the place 
of an existing solenoid, and allows the con¬ 
troller to switch two valves instead of one. 

Designed for use with standard 24V AC 
controller systems, this circuit uses the 24 
volt output to power a timer which energises 
one of the valves for say, 20 minutes. At the 
end of this time period, the circuit switches 
one valve off and the other one on. The sec¬ 
ond valve is energised for the remainder of 
time that the controller is programmed to 
give for that station. 

How it works 

The 24 volts AC from the controller’s 
switched output is half wave rectified and fil¬ 
tered by D1 and Cl. The 34 volts DC pro¬ 
duced is then fed into a Zener diode regula¬ 
tor, R12 and D2, which is used to develop 12 


volts to power the timer circuit. 

The length of time delay required, around 
20-30 minutes, precludes the use of a single 
555 timer. The size of the timing capacitor 
required for such a delay would have too 
much leakage current for the circuit to oper¬ 
ate correctly. This design uses a 555 running 
in astable mode at a much higher rate, and 
uses a 14 stage binary counter to divide this 
to provide a very low output frequency. 

The 555 timer is used as an oscillator with 
Rl, RIO and C4 determining the frequency of 
the output, which in this case is 7Hz. The 7Hz 


is divided by 2 14 (16384) by U4, a 14 stage 
binary counter. The Q14 output of the 4020 
gives a frequency of 427uHz which translates 
to a time duration of 40 minutes per cycle. 

The 4020 is reset on power up by Rll and 
C8 which provide a high pulse to pin 11 when 
power is first applied by the controller. The 
counter is then clocked at 7Hz, with its final 
Q14 output going high after 20 minutes. The 
duration of the on time for valve 1 can be 
changed by varying the values of RIO and 
C4; the formula for the valve 1 time in sec¬ 
onds is: t = 0.693 x RIO x C4 x 16384. 



Simple but effective: 
The reticulation 
solenoid valves are 
sequentially 
switched via 
optocoupled triacs, 
as dictated by a 
long-period timer 
formed by the 
clock/counter 
combination of ill 
and U4. 
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Use this component 
overlay diagram 
(left) when 
assembling the 
Sprinkler valve 
doubler - as usual, 
take care with the 
orientation of the 
semiconductors and 
electrolytic caps. 


Right: A full sized copy 
of the unit’s PCB 
artwork, for the 
diehards amongst use 
who etch their own 
boards. 



The Q14 output (pin 3) of the 4020 is used 
to switch the reticulation solenoid valves via 
optocoupled triacs. As pin 3 goes low (0V), 
the base of Q2 becomes more negative than 
its emitter, and Q2 turns on, supplying cur¬ 
rent to the LED within U3. The triac in U3 con¬ 
ducts and provides gate current through the 
68 ohm resistor to turn on the main switching 
triac Q4, this supplies current to the coil of 
solenoid valve 1 allowing water to flow. 

After 20 minutes (or however long you’ve 
configured the timer to run), pin 3 of U4 
swings high (12V). The base of transistor Q1 
is made more positive that its emitter and 
the circuit performs in a similar fashion as 
described above to turn on valve 2. 

The 555 timer is disabled as soon as the 
output of the 4020 goes high, and this stops 
the 555 from clocking the 4020 further, and 
so the 4020 output stays high. 

The main triacs have a snubber circuit, 
(R6, C6 and R7, C5) which stops any high 
voltage spikes produced by switching the 
valve coils, from damaging the triacs them¬ 
selves. The lk resistors on the triac gates 
are used to prevent false triggering. 

Testing 

The circuit can be tested before installing it 
in the reticulation system by providing 24V 
AC as an input and using suitable light 
globes as loads on the output. The lights 
should change over after the set time. 

The circuit should be housed in a water¬ 
proof plastic box with an outlet hole cut in it 
for the wiring. The wiring hole and box lid 
should be sealed with a generous application 
of silicon sealant. 

Once the timer is ready for installation, 
remove one control valve from the controller, 


and replace it with 24 volt AC input of the cir¬ 
cuit (terminals 'A’ and ‘B’ on the circuit dia¬ 
gram). Connect the circuit’s Valve common’ 
lead to one end of each of the two valve sole¬ 
noids to be controlled, and the circuit’s out¬ 
put leads to the other end of each solenoid. 

The reticulation controller should now be 
programmed to turn on the chosen station 
for a time that is twice the duration of the 
4020 low state output time. (40 minutes in 
this case). This will give equal watering times 
for each valve.❖ 


Parts list 


Resistors 

(All 1/4 watt unless specified.) 

Rl, 8, 9 lk 

R2, 3 470 ohms 5W wire wound 

R4, 5 68 ohms 

R6, 7 220 ohms 

RIO 100k 

Rll 4.7k 

R13, 14 22k 

Capacitors 

Cl lOOuF 63V axial electrolytic 

C2, 3, 7 O.luF 16V tantalum 

C4,8 luF 

C5, 6 lOn 

Semiconductors 

U1 LM555 timer 1C 

U2, 3 3030 opto isolated triac driver, or 

equiv. 

U4 4020 14-bit counter 

Q1 BC548 NPN transistor 

Q2 BC558 PNP transistor 

Q3, Q4 SC141 triac 

D1 1N4004 power diode 

D2 1N4742 12V Zener diode 

Miscellaneous 

PCB 83 x 42mm, coded 99svdll; plastic box; 
wire, solder etc. 


Buy any Five 
speaker package 
from VAF and get 
a bonus valued 
up to $500 



10 models priced from $319 pr to $8543 p. 

Ready to assemble kits or fully 

assfimhlfid hv VAF 


Built by VAF 
Sold by VAF 


)#sf 

RESEARCH 


For information: 

FREECALL 1800 818 882 

Internet www.VAF.com.au 
52/54 North Terrace 
Kent Town SA 5067 
Phone (08) 8363 9886 
Fax (88) 8363 9997 
e-mail: vat@val.com.au 
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T he topics this month, 
along with those in the 
heading f include a new 
type of fuel cell that could 
make a Los Angeles business 
man seriously rich y a 
pneumatic amplifier (amplifies 
sound using compressed air ) 9 
connecting a CD player to the 
microphone input of an 
amplifier and more about 
video transmitters, There r s 
also the usual reader 
questions 9 and we start with a 
brief look at a few things I saw 
on a recent visit to the USA . 

During August I visited the USA on a busi¬ 
ness trip that took me to New York, Boston, 
Chicago and various cities in California. My 
business was related to electronic player 
pianos and MIDI software, and involved a lot 
of travel on trains, planes, buses and auto¬ 
mobiles. A hint you might find useful is to 
take your own headphones, as those sup¬ 
plied on US domestic flights are very ordi¬ 
nary, and usually cost $5. As well, some of 
the trains have headphone sockets in the 
seats, but no headphones. 

During my travels I visited a number of 
interesting places, including Boston 
University where I saw the John R. Silber 
symphonic organ, an instrument installed in 
the Metcalf Hall, essentially a Student Union 
building. The instrument has been con¬ 
structed from a number of theatre organs, 
including a 1930 12-rank Skinner, a 1930 
23-rank Aeolian and parts from other 
Skinners and Aeolians, all donated by peo¬ 
ple who wanted them out of their houses. 
The result is a huge installation, powered by 
a 33hp (24.6kW) blower plant. 

The organ is totally computerised, and we 
heard a number of pre-recorded pieces, 
including The Ride of the Valkyrie, in which 
they pulled out (literally) all stops. Wow! 
Interestingly the organ’s computer software is 
not MIDI-based, due to the large amount of 


Information centre 

by Peter Phillips 

Theatre organs, the Auxetophone, HDTV 
and whether to say yes to Optus 



This shot shows the compressor 
mounted inside the Auxetophone. it 
delivers around 9psi and is virtually silent 
when running. 



The Auxetophone s playback head is 
shown here disassembled. Notice the 
steel needle stylus. 



An enlarged view of the diaphragm 
showing the fine slots that act as a valve 
for the air flow. 


information that has to be handled. Instead 
the DOS-based software uses the computer’s 
parallel port and is claimed to work well with 
a 386 system, let alone a Pentium. 

Incidentally, do you know how the volume 
of a theatre organ is controlled, bearing in 
mind that a theatre organ is simply a type of 
pipe organ? The answer is very evident in the 
Silber organ, where you see banks of shut¬ 
ters opening and closing in response to the 
swell pedal. This, and selecting stops to 
switch in particular banks of pipes collective¬ 
ly, give a dynamic range that is probably 
greater than any other musical instrument. If 
you like loud pure sound, you can’t go past a 
well-tuned theatre organ on full throttle. 

I also visited The Sanfilippo Collection, a 
huge collection of mechanical musical instru¬ 
ments, gramophones, steam engines, clocks 
and other amazing collectables, all owned by 
one man who made his money selling 
peanuts and other nibblies to airlines. The 
collection includes what is claimed as the 
world’s largest Wurlitzer theatre organ, a five 
manual 80-rank colossus that has a number 
of earth-shaking 32 foot pipes. It made the 
loudest sound I’ve ever heard, or felt! 

While this collection had many amazing 
things, I was particularly interested in a gramo¬ 
phone fitted with a pneumatic amplifier. Never 
heard of such a thing? Neither had I, so I was 
anxious to hear it and find out how it worked. 

Pneumatic amplifier 

The gramophone concerned is called a Victor 
Auxetophone, and dates back to the early 
1900s. It’s a purely acoustic device, with the 
usual steel needle stylus and exponential 
horn all built into a beautiful mahogany case 
that also houses a small compressor, driven 
by an electric motor. Most acoustic gramo¬ 
phones have a mica diaphragm connected 
mechanically to the stylus, with the horn 
speaker providing the required amplification; 
but not the Auxetophone. 

Instead, it has a metal diaphragm with fine 
slots cut into it that form a valve arrange¬ 
ment to pass air from the compressor as the 
diaphragm is moved by the stylus. As a 
result, the air flow to the horn speaker is con¬ 
siderably more than in a conventional gramo¬ 
phone, with a subsequently much higher vol- 
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ume. I believe this type of amplification near¬ 
ly made it to movie theatres, and I can 
assure you it works very well, with the 
Auxetophone delivering a substantial though 
somewhat tinny sound, but certainly bigger 
and louder than from a conventional acoustic 
gramophone. 

Getting back to today’s technology, I also 
read an article in the Wall Street Journal that 
I think will interest you. It concerns Todd 
Marsh, an entrepreneurial plumber, and a 
fuel cell design that could make Todd richer 
than Bill Gates. 

Fuel cell riches 

California has recently passed legislation that 
means car manufacturers have to become 
very serious about zero emission engines. 
The fuel cell has long been the hope of the 
future, and several car manufacturers such 
as Benz are developing vehicles that are pow¬ 
ered by a fuel cell. But fuel cell development 
has been going on in universities and other 
research establishments, including the Jet 
Propulsion Laboratory (JPL) in Pasadena, 
which also designs spaceships for NASA. 

Through a series of events, Todd Marsh, a 
Los Angeles businessman with a background 
in plumbing and photography, managed to 
purchase a license for JPL’s fuel cell technol¬ 
ogy in 1993 for US$100,000. He has since 
invested another $1.8M to fund further devel¬ 
opment of the cell, which according to the 
Wall Street Journal, offers a few advantages 
over competing technologies. Todd believes 
his fuel cell will not only be used in virtually all 
vehicles, but that it can be miniaturised and 
used in laptop computers, mobile phones and 
so on. So while Bill Gates gets a cut from 
most computer users in the world, Todd 
Marsh hopes to get something similar, but 
from an even wider group of users. 

So what about his fuel cell? Is it likely to 
succeed, and what makes it different from 
others? To explain, first some background on 
fuel cells. Standard fuel cells produce elec¬ 
tricity by combining hydrogen and oxygen in 



Fig.2: The fuel cell membrane, coated 
with a platinum electrode, attracts 
methanol’s hydrogen atoms from one 
side to the other, generating an electric 
current. Diagram courtesy of JPL and 
Wall Street Journal, 25 Aug ‘99. 

the presence of an electrolyte. The by-prod¬ 
ucts are water and carbon dioxide, which 
qualifies fuel cells as 'zero emission’ under 
California standards. But a problem with 
standard fuel cells is the need for pure hydro¬ 
gen, which would require a whole new infra¬ 
structure to distribute. 

A way around this is to use methanol, with 
a device called a reformer to distill hydrogen 
atoms from the methanol. However, the 
reformer adds to the complexity of a fuel cell, 
and introduces many of the same storage and 
temperature problems as liquid hydrogen. As 
well, the reformer produces pollutants. 

The JPL fuel cell gets around the problem 
of using a reformer by keeping the methanol 
as a liquid, rather than vaporising it. The 
cells have dabs of platinum on the mem¬ 
brane that separates the methanol and the 
oxygen. The platinum reacts with the 
methanol and separates out the hydrogen 
atoms, which migrate across the membrane 
to react with oxygen atoms from the other 
side, generating an electric current. The dia¬ 
grams of Fig.l and Fig.2 might help explain 
the idea. They come from JPL, and I’ve repro¬ 
duced them from the Wall Street Journal. 

To date, JPL scientists have used a stack 
of five cells to generate 250 watts, and say 


that within a year they will have stacks capa¬ 
ble of lkW. However the cost is around 
US$250 per kW, compared with US$50 per 
kW for a conventional car engine. Still, with 
mass production techniques, fuel cell costs 
should drop considerably. So far there are no 
takers for the Todd Marsh fuel cell, but Todd 
is basing his hopes on the political pressure 
currently being put onto car makers. They 
either go zero emission or pay heaps to the 
government, and in the absence of anything 
else, the Todd Marsh fuel cell might just be 
the only way. It could only happen in America! 

High definition digital TV 

While out shopping for electronic goods 
(which are incredibly cheap in the US, eg. a 
portable CD player for US$20), I saw my first 
high definition digital TV set, a 65” rear pro¬ 
jection unit. The picture quality is amazingly 
good, and even on a large set, it was impos¬ 
sible to see any scan lines. The cost of this 
set is US$6000, but I imagine it would be 
around $15,000 in Australia. 

I was also impressed by the 200 plus 
channel digital cable TV service to the house 
I stayed at. Although not high definition, the 
picture quality is excellent, and certainly bet¬ 
ter than any cable TV I’ve seen in Australia. 
So gone are the days when NTSC stood for 
Never Twice the Same Colour. 

Anyway, enough of the USA. Let’s get on 
with some reader letters, starting with one 
from a reader who is not prepared to pension 
off a perfectly good amplifier because it 
doesn’t have a CD input socket. 

CD input via mic socket 

I recently discovered your Basic Electronics, 
and found it most enlightening, although at 80 
years of age, a lot is behind me. I have only a 
basic knowledge of electronics, having dabbled 
years ago in motor and transformer rewinding. 

My purpose for writing concerns my Philips 
stereo receiver. I bought it years ago and it still 
gives excellent performance, but unfortunately 
it doesn’t have an input socket for a CD player. 
I wonder if I could use the mic input, through 
some sort of additional circuit. The shops I’ve 
made enquiries at only want to sell me a new 
unit, which I can ill afford. So if I can’t use the 
mic input, then I’ll have to be content with audio 
tapes. (D.V. Pearson, Berwick, Vic) 

There is a way to use the mic input as a 
CD input Mr Pearson, although there are a 
couple of possible problems. The first is 
whether the mic input is stereo. However, 
being a Philips receiver (amplifier?), it could 
have DIN style input sockets, and therefore 

Fig.l: Block diagram of a direct, liquid 
feed fuel cell, in which methanol (CH3- 
OH) and oxygen are pumped through a 
fuel cell stack. The methanol and oxygen 
react chemically within the stack to 
produce electricity. Diagram courtesy of 
JPL and Wall Street Journal, 25 Aug ‘99. 
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might have a stereo mic input. 

But the main problem is reducing the out¬ 
put level from your CD player by up to 100 
times, depending on the type of microphone 
your amplifier accepts (eg. dynamic, crystal 
or more typically these days, electret). A CD 
input normally accepts a IV (average) signal 
level, where a microphone input is generally 
much lower at a few millivolts. So, in effect, 
you need to add a Volume control’ poten¬ 
tiometer between the CD player output and 
the mic input, as shown in Fig.3. 

In this circuit, the CD input is across the 
potentiometer, and the wiper is set to pick 
off a fraction of the input signal. The idea is 


CD input 



Fig.3: A simple potentiometer circuit to 
connect a CD player to the mic input of 
an amplifier. 

to present a signal level to the mic socket 
that still allows a full dynamic range without 
overload distortion. If you find the pot setting 
too critical, try adding a resistor (say 47k) 
between the CD input and the top of the pot. 
The O.luF capacitor is there to isolate the 
DC bias typically supplied by a mic socket to 
an electret microphone. The purists might 
frown at this idea Mr Pearson, but you should 
find it works well enough to give you an alter¬ 
native to tapes. 

Video transmitter 

In July, a couple of readers asked about 
transmitting the video output from a CCD 
camera. I discussed the high cost of com¬ 
mercial transmitters and the difficulties of 
designing a small (and legal) video transmit¬ 
ter. This letter is from a reader who has 
owned such a transmitter for some years. 

/ thought it might be of interest to you that 
a company in the USA, called Super 
Circuits’ has been selling a video transmitter 
since the early 90s. I don't know the trans¬ 
mission frequency, but it is used for model 
aircraft applications, weighs about llOg, 
and runs on 9-13V with a current drain of 
95mA or so. It has a range of about three 
kilometres. The company’s advertisement 
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can be found in Radio Control Modeler mag¬ 
azine. The address is Super Circuits, 13015 
Debarr Drive, Austin, Texas 78729. (Jeff 
Jorgensen, Bundaberg, Qld) 

Thanks for this information Jeff, I hope our 
July correspondents are watching this page. I 
guess, apart from the price, that the only 
other question is whether the frequency is 
compatible with Australian allocations. But 
it’s sure worth a letter to Super Circuits. 

Drawing schematics 

Have you ever wondered how EA circuits 
are drawn? 

Could you enlighten me on what program 
EA staff use to draw schematics for the mag¬ 
azine. I am eager to put some of my home¬ 
brew circuits into my computer for ease of 
retrieval, neatness and conformity of draw¬ 
ings. I have tried some freeware programs, 
but they are too powerful for my needs. That 
is, I would probably need to spend more time 
learning how to drive the program than 
redrawing the circuits by hand. However, I’m 
prepared to put in the footwork if that’s what 
it takes. (Ian Birdsall, email) 

For the last few years Ian we’ve used 
CorelDraw. What? Not using Protel? Sure, 
drawing schematics in Protel is one way to 
go, but we need optimum presentation rather 
than a link to a PCB design. 

Of course, Corel is not an ideal program for 
drawing circuits, and for many years I used 
AmiPro (now WordPro). I’ve even developed a 
huge library of symbols that click together on 
a 0.05” grid, but as this program is not com¬ 
patible with other software we use to produce 
the magazine, I’ve also reverted to Corel, by 
converting some of my AmiPro symbols. 

However Ian, there’s no easy way I know of 
to just sit down and draw good looking circuits 
on a computer without first putting in the Toot- 
work’. That is, you need to be able to drive the 
program, and for conventional drawing pro¬ 
grams like Corel, you also need to develop 
your library of symbols. Protel already comes 
with symbols, but it can be a bit cranky to use 
if you want to operate outsides its rules. 

Optus 20c phone calls 

I’ve recently had the experience of using an 
Optus phone connection as a replacement 
for Telstra. The advantage is the lower cost 
of local calls at 20c, compared to 25c for 
Telstra. But there are also a few disadvan¬ 
tages I thought you might like to know 
about. Unlike Telstra, an Optus phone line 
doesn’t allow you to answer a call, then 
hang up so you can take the call at anoth¬ 
er phone. Instead you must first pick up the 
other phone, then replace the original 
phone. Otherwise the call drops out. 

Another disadvantage is that you cannot eas¬ 
ily enable or disable the call waiting facility. 
This can only be done by Optus, and takes 
24 hours to accomplish. But perhaps my 
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main gripe is that in 95% of cases a third 
party provider such as OneTel cannot be 
used with an Optus phone line. OneTel offers 
a rate of 19c per minute for calls to the USA, 
compared to Optus at 25c per minute. As 
well, going back to Telstra typically costs 
around $300, so take care before you say 
“yes” to Optus. 

Car lighting problems 

We’ve had quite a bit of discussion over 
recent issues about problems with car light¬ 
ing systems, but the following letter suggests 
it’s not always the manufacturer’s fault. 

/ too have experienced the problem of a 
car’s tail lights being brighter than the 
brake lights, suggesting the globe is incor¬ 
rectly oriented. But I’ve also found that on 
older cars, the cause is human error, rather 
than a poorly made globe. In four cases I 
discovered that the globe, despite having 
offset pins, was plugged into its socket 180 
degrees out of whack, something that can 
be done reasonably easily. 

This problem can’t occur on newer cars, as 
the offset between the lamp pins is sufficient 
to make it impossible to insert it in the sock¬ 
et incorrectly. Perhaps car makers are aware 
of the problem in earlier designs. (Michael 
Gempton, email) 

A good point Michael, as all too often you 
need to replace a globe at night, making it 
difficult to see the correct orientation. It 
seems silly that the offset is insufficient to 
prevent incorrect positioning, but there it is. 
One to watch out for! 

What?? 

This month’s question (by Michael 
Shackleford) comes from the Internet. The 
address of the site, which I’ll tell you next 
month, was sent by Bob Parker (many thanks 
Bob), but for now here’s the question. I like 
it because it doesn’t need a lot of maths, but 
it does need you to think about the problem. 

Two people, X and Y, have the following 
conversation. 

X: How old are your three kids? 

Y: The product of their ages is 36. 

X: More information please. 

Y: The sum of their ages equals your 
house number. 

X: More information please. 

Y: The oldest child has red hair. 

X: Thanks, now I know their ages. 

So, without complex maths, what are the 
ages of the three children? Yes, it can be done! 

Answer to October What?? 

The height is approximately 112 million 
kilometres, or 0.75 astronomical units. 
Here’s the solution. Number of sheets in 
the stack = 2 50 . Divide this by 10 to give 
height in mm, divide by 10 6 to give height 
in km, divide by 10 6 to give height in mil¬ 
lion km. ❖ 














Surround Sound 


Decoder 
kit from 



For an ever-growing percentage of 
our readers, a kit is the most 
economic and convenient way to 
build the projects that we present 
in the magazine. As Dick Smith 
Electronics were particularly 
proud of their version of one of 
our recent projects, the Surround 
Sound Decoder with Digital Delay, 
I thought I’d take a look and see 
what they’d made of it. 

by Graham Cattley Quite a lot ’ actua,,y - 
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W e presented the Surround Sound 
Decoder back in May 1999, and it 
has from all accounts been quite a 
popular project. It is a rather complex 
design though, involving a fair amount of 
analogue and digital circuitry, and it uses a 
total of three PCBs in its construction. It 
also uses the specialised M65830 audio 
delay 1C from Mitsubishi, which can be 
quite expensive and hard to track down 
through usual parts suppliers. Good rea¬ 
son then to buy the kit from Dick Smith 
Electronics, which has all the specified 
parts, along with a few extras. 

The first of these extras that you’ll notice 
is the assembly manual. As is the case with 
just about all DSE kit instructions, these 
assembly manuals are the result of much 
work from the DSE kit department, and 
they’re about the best you’ll find anywhere. 
As well as all of the text and diagrams of 
the original article, DSE have included a full 
wiring diagram showing all the connections 
between the three PC boards, as well as 
detailed drawings and photos of the 240V 
mains wiring. DSE have always had a strong 
emphasis on safety in all of their mains 
powered kits, and the Surround Sound 
Decoder is no exception. 


Comparing the built-up unit they supplied 
with my original prototype, I could find little 
difference, and those differences that I did 
find were definite improvements. For exam¬ 
ple, the kit’s pre-punched front panel is 
made from 2mm steel, and so it doesn’t flex 
when the controls are used. Also, 3mm 
bezels are supplied for the LEDs, so you 
don’t have the messy job of having to glue 
the them in place. 

Good price 

Despite all of the work that Dick Smith 
Electronics have gone through in producing 
this kit, I can’t see how they’ve managed to 
keep the price below $100. The kit, with all 
components, case, transformer and mains 
lead sells for $99, and when you consider 
that the cost of the delay chip alone is 
around $30, you’ll realise that this kit cer¬ 


tainly gives you good value for money. One 
of the reasons for designing the project in 
the first place was to offer a low-cost alter¬ 
native to commercial decoders, and DSE 
have no obviously kept that point in mind 
when developing this kit. 

I can’t get over the assembly manual 
though. With 25 photos, diagrams and 
schematics, you’ll be hard pressed to go 
wrong. And the diagrams don’t just cover 
the construction of the kit; one full page is 
dedicated to a pictorial diagram showing 
how to integrate the decoder into your exist¬ 
ing hifi system, as well as adding extra 
amplifiers for the surround channels. 

All up, I’d say that Dick Smith Electronics are 
justly proud of this kit, and considering the 
comparatively low price, I would strongly rec¬ 
ommend it to anyone wanting to experience 
the wonderful world of surround sound. ❖ 


DSE Surround Sound Docodor Kit 

A full kit for the Surround Sound Decoder With Digital Delay, featured in the May 1999 issue. DSE catalogue 
number K5409 

Good points: Contains everything down to the last nut and bolt; Excellent construction manual. 

Bad points: Rear panel is plastic, and flexes if mains cord is pulled hard. 

RRp. 

Available: All Dick Smith Electronics stores (including PowerHouse stores) and dealers, or via DSE s 
Direct Link order line on 1300 366 644. 
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Video Sonic 



Fancy an audio/video outlet 
from your DVD, cable TV, VCR 
or hifi at any point around the 
house, wherever it suits at the 
time? If that sounds appealing, 
forget about the horrors of 
installing AV cabling through 
walls and under floors, and 
just use one of the new breed 
of high performance wireless 
video senders instead. 


by Rob Evans 



V HE VIDEO SONIC transmitter/receiv- 
I er setup may look a little strange 
! with it’s flat fold-out antenna setup 
■ and squat base, but it’s really quite 
a sophisticated little wireless link system 
indeed. Using a dedicated 2.4GHz link 
between its transmitter and receiver, the 
Video Sonic wireless system sends full- 
bandwidth video plus stereo audio 
between two locations up to 100 metres 
apart, and offers fairly impressive perfor¬ 
mance in the process. 

Being a self contained point-to-point sys¬ 
tem, the setup can be used for just about 
any application where video and/or audio 
needs to sent to another location, but has 
the distinct advantage of being fully inde¬ 
pendent source or destination devices — 
poke in audio/video signals in one end, 
and they faithfully come out the other. This 


of course lends the unit to a wide range of 
applications, ranging from domestic shar¬ 
ing of signal sources (VCR, cable, DVD, hifi 
and so on) right through to more profes¬ 
sional jobs such as security and surveil¬ 
lance work. 

The big one though has to be in sharing 
the output from the cable TV set-top box, 
which is inherently tied to one location 
thanks to the cable itself. Depending upon 
the cable TV service provider, additional 
cable outlets can cost an arm and several 
legs (well, hundreds of dollars anyway) and 
then you’re still stuck with a fixed outlet 
point that may not suit future room 
arrangements or renovation plans. 
However with a setup like the Video Sonic 
wireless link you can effectively create a 
cable TV outlet where the situation 
demands it at any one time, then quickly 


move it to another part of the house with a 
very little effort — a cableless cable TV 
system, you might say. 

There’s a host of other domestic uses 
you can put the system to of course, since 
almost any audio and/or video signal can 
be transmitted via its 2.4GHz link. This 
might to transfer audio from your hifi sys¬ 
tem to an amplifier setup in back shed 
(great for backyard barbecues, too), or even 
sending signals from a security camera 
setup on your property. Also for example, if 
you really want to hear the MP3 files on your 
computer to full advantage, it’s an easy 
matter to couple the sound card’s line out 
signal to your hifi system using the Video 
Sonic system. In fact, just about anywhere 
you might otherwise need to lay out 
audio/video cables, this type of setup can 
come to the rescue. 
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An instant, reliable way to send audio and video signals up to 100 metres away. The 
Video Sonic transmitter/receiver system uses directional flat plate antennas to beam 
standard AV signals over a 2.4GHz link - it’s just the shot for transmitting cable or 
satellite TV signals to other parts of the house. 


Trying it out 

We gave the Video Sonic setup a pretty thor¬ 
ough workout around a typical home environ¬ 
ment, and found that it lived up to expecta¬ 
tions in almost every respect. A very impres¬ 
sive aspect of this was the way the units 
worked flawlessly straight out of the box with¬ 
out the need for fussy adjustments or fine 
tuning, allowing the system to be up and run¬ 
ning in just a few minutes. 

Range and interference wise the system 
performed very well, and didn’t fade, distort 
or suffer from signal dropout even when 
used between the extreme boundaries of 
the house — this is presumably thanks to 

The Video Sonic 2.4GHz 
video sender 

Good points: Very versatile. Impressive 
audio and video performance. The ‘look 
mum, no wires!” factor. 

Bad points: A little on the pricey side, but 
may be less by the time you read this. 

RRP: $299.50 (check for latest price). 
Available: Jaycar stores. See the Jaycar 
catalogue for more details, or check their 
website at http://www.jaycar.com.au. 


the 2.4GHz carrier frequency, which lies 
well above most common sources of RF 
interference. The only real adjustment that 
can be made is in aiming the small swivel- 
mounted antennas between the transmitter 
and receiver units, although this was only 
critical when the units were a considerable 
distance apart. 

The signal quality itself was very good 
with the system delivering quite sharp 
video quality with no noticeable bandwidth 
restrictions. The same can be said for the 
audio, as well, with the only real compro¬ 
mise there being the overall signal-to-noise 
ratio, which suffers somewhat from the nat¬ 
ural dynamic range limitations imposed by 
the wireless link format. On typical materi¬ 
al this isn’t really a problem, but some 
background noise level was apparent with 
signal sources that exhibited a large 
dynamic range — namely, CD music and 
some film soundtracks. 

All in all then, there’s no doubt that the 
Video Sonic wireless link system does a 
great job of transmitting both audio and 
video signals to a remote location in a typical 
domestic situation. Priced at $299.50, it’s 
not small change, but for that outlay you get 
a very flexible and high performance setup 
that will extract the most value from satellite 
and cable TV systems, in particular.* 


Pass Power to 
one outlet. 



Splitters with lower insertion loss, power 
pass for masthead and line amplifiers, 
and low cost! 

Available in 2, 3 
and 4 way, and 
we even have 
connectors 

that make « XZ T'- v -\ \\ 

them simple to : 

USe. ^ SP275FP 


12 Kitson St.Frankston VIC 3199, also Sydney, 
Ulverstone & Woolgoolga Tel:(03)9783 2388 

? Fax:(03)9783 5767 


Australia 


placey@netlink.com.au 


Trade Catalogue avail. 


NEW FROM QUESTRONIX 

DVS5 Video & Audio Distribution Amplifier 

Five identical Video and Stereo outputs plus 
h/phone & monitor outputs. S-Video (Y/C) and 
Composite video versions available. 
Professional quality 



VGS2 Graphics Splitter 

High resolution two o/p VGA 
splitter. Comes with 1 5Mtr HQ 
VGA cable and 12V supply. 
Custom - length HQ VGA 
cables are also available. 


Check our NEW website lor latest prices & 

MONTHLY SPEC 

www.quest.au.< 


VIDEO - PROCESSORS. MIXERS, COLOUR CORRECTORS 
STABILISERS, TBC's, CONVERTERS, AMPLIFIERS, ETC. 

Email questav@questronix.com.au 

QUESTRONIX SSS33? 


TOROIDAL 

TRANSFORMERS 



k 15VA - 800VA ex-stock 

& 10VA-7.5kVA to order 

& Low flux for audio use 

& E/S, flux band available 

& Standard or epoxy mount 

Harbuch Electronics Pty Ltd 
9/40 leighton PI. Hornsbv 2077 
Ph (02)9476-5854 Fx (02)9476-3231 
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Computer Clinic 

Installing NT, bus wired networks, hidden messages, 
and a pretty good download manager. 



Adding NT 

I will shortly be installing NT on my Win95 
computer. Do I just install NT from DOS with 
win95 still installed? I read the article in EA 
September, but it is different to what I am 
doing. Which way should I go? (Kayne 
Richens, via email) 

Yes, you can just go ahead and install, the 
NT installation process is 95-aware. You 
don’t have to do it from DOS, just put the 
CD in with 95 running, and hit Install’ 
when the intro screen appears. Install to a 
new directory (the default of C:\WINNT is 
fine), and don’t convert to NTFS, or your 95 
installation will not work. NT will add 
'Microsoft Windows' to the boot menu auto¬ 
matically, allowing you to choose NT or 95 
whenever you restart your computer. 

Note that you can’t upgrade Win95 to 
NT4; if you want to replace your 95 installa¬ 
tion completely, you’ll have to remove it 
manually (DELTREE or FORMAT...) before 
installing. Quite frankly, though, unless 
you’re really strapped for disk space, you’re 
best off going with the dual-boot. NT is nice, 
but it’s not nearly so fun to play with. You’ll 
be surprised how quickly you start to miss 
Plug and Play, and decent hardware sup¬ 
port, as well as the occasional crash to 
make life interesting. 

Taking the bus 

I saw an interesting network setup in an 
office the other day in which ail of the five 
PCs (all running Win NT) were connected on 
a common 10/100BaseT coax bus with no 
network hub to be seen. 

Apparently, they were connected based on 
the use of intranet addresses and this 
allowed access to the printers (connected 
directly to two of the machines rather than on 
a separate printer server) as well as to a 
common ISDN modem for internet email 
access for all the users in that office. How is 
such a system set up? Is this method 
faster/better than using a more conventional 
network configuration with a hub? Are there 
advantages and disadvantages? (Andrew 
Woodfield, by email) 

Ok, what you’re dealing with here is a bus 
wired network, instead of the more common 
star topology. The only differences between 
the two types of network are at the physical 


layer — the software is the same. Instead of 
each computer being attached to a central 
hub (which usually only amounts to a bit of 
fancy cross-wiring and some signal regenera¬ 
tion), each computer on a bus taps into a sin¬ 
gle common cable, using BNC T-connectors. 
This can be easier to set up in some situa¬ 
tions, but I really wouldn’t recommend it, for 
a number of reasons. 

Firstly, the network cable has to join 
straight onto the network cards themselves - 
making for a rather messy physical setup, 
and moving computers around afterwards 
can be extremely difficult to say the least. 
Secondly, the technology is electrically picky 
— the cable needs to be correctly terminat¬ 
ed, and earthed at only one end. Also, the 
topology is inherently fragile — one cable 
break or bad connection will take down the 
whole network, instead of just the affected 
computer. This makes troubleshooting rather 
difficult, as you can imagine. 

It’s true you do save the $60 or so that a 
hub would set you back, but you really have 
to ask yourself if it’s really worth the hassle 
of dealing with coax and BNC connectors, 
which aren’t fun at the best of times. 
lOBaseT is a lot more forgiving, easier to lay 
out, and awful lot easier to expand later. 

As for the software setup you describe, it 
sounds like a fairly standard TCP/IP network. 
The 'intranet addresses’ you describe simply 
means that they used one of the private, non- 
routable address spaces, such as 
192.168.0.0, instead of using 'real’ IPs, 
which would require purchasing a range of 


static IPs from their inter¬ 
net provider. 

The computer with the 
ISDN adaptor is undoubt¬ 
edly using a NAT program, 
such as the never-suffi¬ 
ciently-to-be-praised 
Sygate (US$40 at 
www.sygate.com) to route 
packets from the LAN over 
the internet. The shared 
printers are straightfor¬ 
ward, too. Both NT and 95 
can act as print servers 
without any special config¬ 
uration at all, you simply 
share the printers on the 
computers concerned, 
and all the computers on 
the workgroup or domain are able to print to 
them as though they were directly connected. 

Hidden messages 

While I have been able to read my CDROM 
when starting with DOS, by putting the neces¬ 
sary lines in AUTOEXEC.BAT and CONFIG.SYS, I 
have not been able to make a floppy boot disc 
that will read the CDROM. That is, not until 
September’s Webwatch column told me about 
www.bootdisk.com (What a GREAT site!!) Now 
my boot floppy loads nicely and I can access 
the CDROM from the A:\> prompt. 

However as the floppy loads, I still get the 
'Starting Windows 95' message. Why is this? 
Where is this message coming from? What 
would happen if I reformatted C: and then 
booted the floppy? (John Kilkenny, via email) 
The 'Starting Windows 95...’ message is print¬ 
ed by 10.SYS, one of the system startup files 
on the root of the floppy. The thing really has 
no idea whether or not you have 95 on your 
computer, it’s just a trendy 90s replacement 
for 'Starting MS-DOS...’, especially as 
Microsoft are trying to distance themselves 
from their monstrous creation... 

If you’re feeling bored some day, load up your 
favourite hex editor (I rather like Fed, a small 
DOS hex editor, available from ftp://ftp.sim- 
tel.net/pub/simtelnet/msdos/binaryed/fedl6 
5.zip) and edit the strings embedded in the file 
to something a bit more fun, such as 'Loading 
linux.’, or Welcome to Macintosh!’. 

You’ll need to make the file visible first, by typ¬ 
ing ATTRIB -R -H -S A:\IO.SYS, and hide it again 
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by Jean-Baptiste Cattley 


Got any computer queries? Whatever Is bugging you , from hardware problems to C 
programming, send it in and we’ll soon have you fixed up. You can email your question to 

electaus@fpc.com.au, or fax or mall It in to us here at EA. 
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with ATTRIB +R +H +S A:\IO.SYS afterwards. 
Make sure you don’t change the length of the 
file, or overwrite the control characters between 
messages, or you’ll make the disk unbootable. 

Do NOT edit the IO.SYS file on your hard drive 
unless you know what you’re doing and you have 
a working, unmodified startup disk from which 
you can SYS C:\ if anything goes wrong. 

Get it right! 

The internet is absolutely stuffed to the gills 
with software, all of it yours for just a mouse- 
click... And a three-hour wait while it down¬ 
loads. Downloading sucks up your band¬ 
width, making further surfing a slow and 
painful process, and requires that you hang 
around until it’s finished so you can discon¬ 
nect. Most infuriating of all, though, is when 
your downloads fail, someone picks up the 
phone, or your computer crashes, and all 
your hours of waiting go for nothing. 

Well, it doesn’t have to be that way. There 
are a number of download managers on the 
market, but the top of the heap is GetRight. 
With Getright, you can schedule download 
jobs to run overnight without supervision, it 
can connect and disconnect automatically — 
and if you have an ATX power supply, it can 
even power down your machine for you. 


Apart from its scheduling capabilities, 
Getright will retry connections if the server is 
busy, so you can just set it up and it will keep 
going until it gets you the file. Best of all, 
however, it supports resuming of incomplete 
downloads. This means that if your connec¬ 
tion dies, next time you log on, you can pick 
up from where you left off, instead of having 
to start again from scratch. 

This last feature (and the main selling 
point) does require that the server you’re 
downloading from supports HTTP 1.1, but 
this is becoming more and more common. 

GetRight can monitor clicks in your brows¬ 
er, and automatically grab any downloadable 
files itself - so you really don’t have to think 
about it at all. 

Unfortunately, GetRight is not free, it 
costs $20 for shareware registration. 
However, in an interesting move, they 
haven’t time-limited, crippled or added 
unbearable nag-screens to the unregis¬ 
tered version; what they’ve done instead is 
sold advertising space on the program’s 
interface. Bannerware, in other words. 
Whenever the program detects an avail¬ 
able net connection, it connects to an ad 
server and downloads an advertising ban¬ 
ner, as seen all over the web. 

While you can purchase the software and 
remove the banners, 
you’re indirectly provid¬ 
ing them with some 
income, just by using 
the unregistered ver¬ 
sion... Ain’t capitalism 
grand? All in all, 
GetRight is a class act, 
it does the job, and it 
doesn’t get in the way. 
Highly recommended. 
Grab it now from 
www.getright.com. ❖ 


Rollover or 
play dead 

I’ve come across a useful Y2K tip and I 
thought you and your readers might be 
interested. Go to the Regional Settings con¬ 
trol, click to the date format, and change 
the entry in the ‘Short date style’ box from 
Win95’s default ‘d/MM/yy’ to ‘d/MM/yyyy’. 
This way, programs get four digits in the sys¬ 
tem date, and it rolls over properly. (A. 
Hutchisson, via email) 

Nice idea, but I’m sorry to say that it’s real¬ 
ly not necessary. That setting only affects how 
programs render the date for display purposes 
— they’ll still use the standard 32-bit internal 
representation of the date for calculation. 

If you want to see for yourself, go into Excel, 
enter 1/1/99 and 1/1/00 in a couple of cells, 
then subtract them in a third — you’ll come up 
with exactly 366 days, the right answer. The 



rollover works fine in that regard. It’s possible 
that there might be some applications that are 
brair>dead enough to try and perform calcula¬ 
tions on the string version of the date... but I 
doubt that many people would be affected. 

There’s been an incredible amount of panic 
relating to Y2K issues, and getting systems cer¬ 
tified — granted, there have been some nasty 
bugs, (Win3.1 users aren’t going to have a fun 
time...) but in the vast majority of cases, Y2K 
problems stem not from the software itself, but 
actual contents of files and databases. 

For instance, by default, the system rolls 
two-digit dates over at 2030 — years 
entered as two-digit numbers in the range 
00-29 are considered to be 2000 to 2029, 
but years 30-99 are taken to mean 1930- 
1999. This is a good compromise, but if you 
go and do something silly like importing 2- 
digit dates from a text file without taking this 
arbitrary pivot point into account... 
Civilisation As We Know It will come to a 
grinding halt. Or something like that, anyway. 
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Precision seconds timer 

Want a really accurate timer? How about one that times with an accuracy 
of 0.003%? And it doesn’t even need calibrating! How do we do this? With a 

component that we haven’t looked at before: a crystal. 


T his timer flashes a LED once a second 
and at the same time emits a sharp 
beep. Counting the flashes or beeps is 
an easy way of counting seconds. The circuit 
is driven by a quartz crystal of the same type 
as used in a digital watch or clock so it has 
high precision, but what is a quartz crystal? 
And how do we make it oscillate? Well I’m 
glad you asked... 

The crystal 

The heart of the timer is the piezo-electric 
quartz crystal XTAL1 (Fig.l). A quartz crystal 
consists of atoms of silicon and oxygen (just 
about the two commonest elements around) 
arranged in regular rows and columns in 
three dimensions. We call this a crystal lat¬ 
tice and we can imagine the atoms being 
connected together in a three-dimensional 
framework. There is no actual framework, of 
course, but the forces of attraction and repul¬ 
sion between adjacent atoms causes them 
to act as if there were a framework there. 

The atoms stay a somewhat fixed distance 
apart in their rows and columns, linked togeth¬ 
er by forces that produce the same effect as 
a framework made of fairly stiff springs. In 
other words, It is not a framework made of 
rigid rods like the steel framework of an office 
block, but rather more a springy framework - 
much like a three-dimensional trampoline. 

The forces between the atoms are electri¬ 
cal, with some attempting to pull the atoms 



closer together and others trying to force 
them apart. When the crystal is at rest 
these forces balance out nicely, and the 
crystal takes up its ’natural’ size and shape. 
When we squash the crystal slightly by 
applying mechanical force to it, some of the 
atoms are pushed closer together. This 
unbalances the forces and the result is that 
a potential difference (or voltage) develops 
between opposite surfaces of the crystal. 



If these surfaces have electrical connec¬ 
tions made to them, we can detect a voltage 
across the two sides of the crystal. This volt¬ 
age increases as the pressure (and thus the 
distortion of the crystal) increases. 

A good example of this effect is a crystal 
microphone, in which the crystal is distorted 
by the pressure of sound waves. The voltage 
across the crystal is an electrical signal that 
can be amplified and is an analogue of the 
original sound wave. 

An interesting observation is that the 
reverse action also occurs. If a voltage is 
applied to opposite surfaces of the crystal, this 
upsets the balance between the forces. The 
distances between the atoms change until the 
forces balance again and thus the crystal 
alters its shape, becoming thicker or thinner. 

In Fig.l the crystal is part of a circuit con¬ 
sisting of resistors and capacitors, together 

The crystal (XTAL1) is part of a high 
precision oscillator that clocks IC1 at 
32.768kHz. This is divided down by IC1, 
and divided again by IC2 to give an 
accurate 1Hz output. The transistors 
drive a LED and speaker to give you a 
visual and audible output. 
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by Owen Bishop 
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When cutting the 
tracks, don’t forget 
the break at J26, 
partly hidden by Q1 in 
this diagram. If you 
have difficulty in 
finding a suitable 
crystal, you might be 
able to salvage one 
out of an old digital 
watch. 


with an inverter (which is inside the 1C 
between pins 10 and 11), which creates an 
oscillator. When the voltage across the 
capacitors increases, energy is stored in the 
capacitors in the form of electric charge. 

As the crystal is part of the oscillating cir¬ 
cuit, the voltage across the crystal also alter¬ 
nates. As the voltage across the crystal 
increases, energy is stored in the crystal in 
the form of mechanical energy that puts its 
‘springy’ lattice under stress. As the voltage 
across the crystal decreases, the crystal 
recovers its normal shape, producing electri¬ 
cal energy, which is stored in the capacitors. 

As the crystal is physically cut to mechan¬ 
ically resonate at a particular frequency, the 
circuit will only oscillate at that frequency. It 
is like a person jumping up and down on a 
trampoline keeping time with the natural fre¬ 
quency of the trampoline. The closer the 
person keeps time with the trampoline, the 
higher they bounce. 

The capacitors and the crystal both store 
energy, and are both capable of oscillating in 
a circuit. But there is a difference between 
them: the capacitors are able to oscillate at 
a fairly wide range of frequencies — we can 
make an oscillator using only resistors and 
capacitors, but it is not very stable. By con¬ 
trast, the crystal oscillates very strongly at 
one particular frequency known as its reso¬ 
nant frequency, but it does not oscillate at 
frequencies a little lower of higher than this. 
This is why a crystal clock is very precise. 

Another disadvantage of capacitors is that 
it is not easy to manufacture them to have 
exactly the required capacitance. But crys¬ 
tals can easily be made to have an exact res¬ 
onant frequency. For example, the frequency 
of a watch crystal is 32768Hz. It is accurate 
to 1 part in 32768, or 0.003%. Capacitors 
are never that accurate, so a quartz crystal 
oscillator is both precise (keeps closely to 
one particular frequency) and accurate (the 
frequency is exact to 0.003%). 

A frequency of 32768Hz has a period of 
about 30us, which is far too short for us to 
be able to count the oscillations, so we divide 
the frequency in a 14-stage binary divider 
which is the main function of IC1. Halving the 


frequency 14 times results In a frequency of 
2Hz (Try it! 32768/2 = 16384Hz, then 
16384/2 = 8192Hz... and so on for 14 divi¬ 
sions.). Two pulses a second (2Hz) is count¬ 
able by humans, but we use a flip-flop (IC2) 
to divide by two just once again, giving a final 
output (at pin 13 of IC2) of 1Hz, or one pulse 
per second. It is on for exactly the same 
length of time as it is off, and so the transis¬ 
tor is turned on for exactly half a second, and 
off for exactly half a second. 

The pulse is also fed to Q2, turning this 
on once a second. Q2 and Q3 are rather an 
unusual arrangement of transistors. In prac¬ 
tice they are a pair of transistor switches 
connected in series, Current can flow 
through both transistors only when both are 
switched on. As a result, Q2 is switched on 
for half a second every second (same as the 
LED), which lets Q3 turn on, producing a 
tone in the speaker from the 256Hz output 
from output Q7 of IC1. 

Construction 

The circuit is quickly assembled on a small 
rectangle of stripboard (Fig.2). A wide range 
of suitable boxes is available to hold it. First 
assemble the circuit associated with IC1. 
This comprises IC1, Rl, R2, Cl, C2 and 
XTAL1, The layout of the oscillator circuit (to 
the right of IC1) is compact so as to keep all 
leads and connections as short as possible. 

Note that the copper strip is cut at H9. 
When IC1 has been assembled, apply power 
(9V DC) to the circuit and use a meter to 
monitor the output at pin 3. This should 
alternate between OV and 9V twice a sec¬ 
ond, If this final stage is giving a correct out¬ 
put we can assume that earlier stages are 
functioning correctly too. If not, check care¬ 
fully with a magnifier see that all strips 
beneath the 1C have been completely cut. 

Now add IC2 to the circuit, connecting its 
Input at pin 11 to the output of IC1 at pin 3. 
Note that a solder blob beneath the board 
connects pins 3 to 7 of IC2. This is because 
IC2 contains two flip-flops but we are using 
only one of them. The solder blob connects 
all unused inputs to the OV line. Note that the 
strips are NOT cut at F17 and H17, Testing 


should show a 1Hz signal from IC2, pin 13. 

Finally add the three transistors and asso¬ 
ciated wiring. The LED can be mounted 
directly on the board by soldering it in at E27 
and H27. Or mount it on the lid of the box, 
and connect its leads to terminal pins at 
those two points. The power switch SW1 is 
also mounted on the box. This can be almost 
any type of single-pole single-throw switch, 
but probably the most suitable type is a 
push-switch with push-on/push-off action. 

If the speaker is a miniature one, mount 
it on the box, first drilling an array of holes 
to let the sound out. It can be held in place 
by applying contact adhesive to its rim and, 
when the adhesive is dry, pressing it firmly 
against the inside of the box. The circuit is 
intended to operate on 9V, though it will 
also operate on 6V or 12V. A PP3 battery is 
suitable for a 9V supply. Use a battery clip 
to connect it to the circuit. ❖ 


Parts List 


Resistors 

(All 5%. 0.25W) 

Rl 10M 

R2 56k 

R3 330 ohms 

R4 10k 

Capacitors 

Cl 15pF ceramic 

C2 33pF ceramic 

Semiconductors 

D1 LED, 5mm superbright 

IC1 4060 14-stage binary 

counter/divider 

IC2 4013 dual D-type flip-flop 

Q1 BC548 NPN transistor 

Q2, Q3 BC337 PNP transistors 

Miscellaneous 

XTAL1 32.768kHz quartz crystal 

LSI Miniature 8Q speaker 

SW1 SPST switch 

Stripboard 28 x 88mm (10 strips x 34 
holes); 6 x 1mm terminal pins; 14-pin 1C 
socket; 16-pin 1C socket; 9V battery clip. 
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Vintage Radio 

by Roger Johnson 

Tapped Volume Controls and Bass Boost 



Radio Corporation, which produced the Monarch, Peter Pan and Astor brand names, released 
a series of mantel radios which employed complex reflex circuits incorporating tapped 
volume controls for bass boost. They weren’t the only manufacturer to do so, of course; 
Philips and HMV did as well. This month we re looking at what these circuits were designed 
to do, how they work, and what can be done when they fail... 


A S I’VE MENTIONED here before, in the 
years from the end of WW2 to about 
1950, Australians were hungry for any¬ 
thing and everything that was new. Radios 
were no exception. As a result of technologi¬ 
cal progress due to WWII, radio manufactur¬ 
ers had developed new and efficient coils, 
better magnets and injection moulding, all of 
which were incorporated into post war 
design. Quite compact mantel sets were pro¬ 
duced, which were very complicated when 
compared to their pre-war counterparts. 

The small cabinets, together with other fea¬ 
tures such as very small output transformers 
and 5” speakers, all lifted the ‘roll off’ (some¬ 
times called bass cut-off’) frequency higher 
and higher. It should be noted that a frequen¬ 
cy of merely 130Hz or thereabouts is Tenor C’ 
(or C below middle C) and 260Hz is middle C. 

In short, then, the bass frequencies were 
becoming quieter and quieter, to the extent 
that just about any sound in the bass regis¬ 
ters resulted in a soft ‘boomf. It was up to 
our sub-conscious musical interpretation to 


reconstruct those faint bass notes. However, 
there is a limited solution to this problem, 
which was overcome by a degree of bass lift 
or boost, incorporated into the electrical 
design. This is where tapped volume controls 
enter the scene: to enable engineers to 
design bass boost circuits that overcame the 
limitations described above. 

There are however limiting factors. The bass 
boost can’t be excessive, because in those 
small sets with 5" speakers, too much boost 
will cause distortion. Bass boost should give a 
reduction in harmonic distortion, but this con¬ 
dition only holds over a limited frequency 
range. Another limiting factor was the cheap 
output transformers, which had a low induc¬ 
tance such that the output valve can only pro¬ 
vide a small fraction of its mid-frequency 
undistorted output, before distortion becomes 
serious at frequencies below 100Hz. 

Bass boost is by no means simple, and 
there are many many inter-related factors. For 
example, it has been determined that a 
receiver with 4W maximum undistorted output 


and a bass boost of merely 12dB at some 
frequency below 100Hz, (which we will call 
F(bst) will be easily overloaded at the bass 
boost frequency. In fact given these con¬ 
stants, and assuming that F(bst) is 100Hz, 
and also that the power output at low fre¬ 
quencies is the same as mid frequencies 
(which it is invariably not), then an input which 
will give a tiny 300mW output at mid-range 
will cause overload at F(bst)! Notice that feed¬ 
back has not even been mentioned yet. 

If the bass boost frequency is set too high, 
say at 150Hz, reproduction becomes boomy 
and unpleasant to listen to. Even worse is 
excessive gain at frequencies lower than the 
bass resonant frequency of the loudspeaker. 
In this instance, the fundamentals cannot be 
reproduced at all, and any output is due to 
mainly the second harmonic. 

The trick therefore was to introduce care¬ 
fully designed bass boost at low listening lev¬ 
els, and then to have the radio assume ‘nor¬ 
mal’ frequency response as the listening level 
is increased. But how was this achieved? 


Fig-1: Three diagrams, taken from 
fourth edition of Langford-Smith’s 
‘Ftadiotron Designers Handbook 
showing how bass boost circuits 
operate in principle. 



(a) 
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Fig.2: The circuit for an Astor Model KM with bass boost and feedback — one of 

many such models. 


Tone compensation 

In order to understand this we must look at the 
various forms of tone compensation. Most 
people are familiar with the simple treble atten¬ 
uation tone control fitted to most receivers, 
consisting of a 47nF or O.luF capacitor in 
series with a 50kQ pot, connected from the 
anode of the output valve to earth. The poten¬ 
tiometer is there to control the amount of tre¬ 
ble cut to suit the listener. In other words, the 
higher frequencies which are dependant upon 
the R/C combination, are bypassed to earth to 
a greater or lesser degree. 

Bass boost, on the other hand, is greater 
relative amplification of the lower frequen¬ 
cies, generally taken to be below 1kHz, and 
expressed in dB per octave. Needless to say 
bass boost can be achieved with or without 
negative feedback, which is a full subject in 
its own right. 

The theory of bass boost is quite simple. By 
a combination of resistance and capacitance 
as shown in Rg.l(a), we produce what is a 
variable voltage divider, for different audio fre¬ 
quencies. At middle and higher frequencies, 
capacitor C2 has a relatively low impedance 
(reactance), and the audio signal fed from the 
plate of VI to the grid of V2 will be attenuated 
by the divider formed by R1 in the upper leg, 
and R4 in parallel with grid resistor R2 in the 
lower leg. However at low frequencies, the 
impedance of C2 rises and gradually removes 
R4 from the divider — leaving only R1 and R2, 
which together provide much less attenuation. 
This gives a higher output, so the lower fre¬ 
quencies are effectively boosted. 

When incorporated into a receiver circuit, 
there are two methods; plate shunt boost and 
grid shunt boost. Plate boost is important for 
limited bass boost at lower listening levels, 
and where and why we have a tapped poten¬ 
tiometer. If we look at the R1/R4/C2 part of 
Fig.l(a), and place across C2 a 0.5MQ pot 
(R5), the amount of boost can be adjusted 


V2 



according to the setting. Fig.l(b) shows the 
relative response for different settings of R5. 

Now if this 0.5MQ pot just happened to be 
part of the volume control, we can now see 
the beginnings of variable bass boost at low 
listening levels. 

Limited bass boost 

Fig. 1(c) shows how this kind of circuit was 
added to a conventional receiver volume con¬ 
trol, at the output of a diode detector, using a 
tapped potentiometer for the volume control. 
As you can see a series capacitor and resistor 
of carefully chosen value were connected to 
ground from a predetermined tap’ on R5, and 
this caused bass boost to be introduced when 
the wiper was turned down toward the earthy 
end of the pot — i.e., for low volume levels. 

This was in fact how the bass boost feature 



was provided in many of the commercial radios, 
especially Astor models. The 0.02uF (20nF) 
capacitor is essentially C2 of Fig.l(a), while the 
25k series resistor is R4. At maximum volume, 
i.e., when the wiper of the volume control is 
toward the top, the boost is minimal. But as the 
wiper moves down and approaches the tapping, 
boost is at a maximum, and is still high as the 
wiper passes the tapping. 

However, in moving down towards earth (or 
cathode) potential, the slider is also causing 
greater attenuation of all signals, including 
the bass frequencies. This automatically 
achieves the desired aim of preventing the 
bass boost from causing the rest of the 
audio circuit to overload. 

Fig.2 is the audio end of many a small 
‘Astor’ 3/4 receiver. The particular one cho¬ 
sen is the model KM — the famous ‘Mickey’. 
(The KK is the radiogram version, which apart 
from the gramophone mechanism and the 
radio/gram switch, used virtually the same 
circuit.) But how does the volume control and 
bass boosting part of this circuit resemble 
anything like the circuit of Fig.l(c)? 

Well, let’s re-draw the circuit, leaving out 
component numbers (2), (37) and (38) along 
the way, as these don’t play a part at this 
stage — although their importance can’t be 
overlooked, as we’ll see shortly. 

Fig.3(a) shows the re-drawn bass boost cir¬ 
cuit of the KM. Hopefully you can see how 
the basic circuit now resembles Fig.l(c), 
especially when you realise that because the 
speaker voice coil and output transformer 


Fig.3: The bass boost sections of Fig.2, 
redrawn to help explain the function of 
the various components. 
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Vintage Radio 


Fig. 4: A rear view of an Astor KK 
tablegram, with the chassis removed. 

This model used a circuit almost identical 
to the KM, but with extra complexity for 
the‘gram’functions. 

secondary have a very low resistance, they 
can be ignored for DC purposes. 

The main difference between the Astor circuit 
and Fig. 1(c) is that in the former, the 20nF cap 
in series with the 25k resistor has been substi¬ 
tuted with item 9, a 20nF capacitor, in parallel 
with item 40, a 2k resistor. The effect of this 
rearrangement alters the amplitude or the fre¬ 
quency, or both, of the desired bass boost. 

Note that in Fig.1(c) the tapped poten¬ 
tiometer is earthed, but so also is the cath¬ 
ode. In effect, the diode load is returned to 
the valve cathode, which is also the case in 
the Astor circuit even though the cathode has 
a 2k cathode bias resistor (item 30) 
bypassed by the 25uF and 25nF capacitors. 

Varying boost frequency 

Now let’s redraw the circuit in Fig.l(b), this 
time as Fig.3(b). In place of the variable 
resistance across the capacitor designated 
C2 are components (2), (37) and (38), from 
the Astor circuit. Now this is where the com¬ 
ponents (2), (37) and (38) can be seen to 
play their vital role. 

Component (9), the 20nF capacitor, is the 
equivalent of C2 in Fig.l(b) and is shunted by 
component (2), a O.luF capacitor in shunt 
with 30k resistor (37) and in series with item 
38, a 3k resistor. 

Now at 60Hz, the reactance of the O.luF 
capacitor is 26.5kQ. This is in parallel with 
the 30k resistor, giving a total impedance of 


L80KINGF0RAN0LD VALVE? 

jjj^ iriinnin? 

BUYING - SELLING - TRADING 
Australasia’s biggest selection 
SSAE DL size for CATALOGUE 

ELECTIMIC VALVE I THE EMMNY 

PO Box 381 Ctoutetone Centre VIC 3148 
Tel (03) 9571 1160 Fax (03) 9505 6209 
Mobile 0417 143 167 
email: evatcoemira.net 




14kQ (ignoring phase angle), plus the 3kQ 
in series giving around 17kQ. The equiva¬ 
lent figures for 30Hz, 100Hz and 260Hz 
(middle c) are approximately 22kQ, 13.5kQ 
and 8kQ respectively. 

You can get a fair idea of the effect these 
different impedances have in parallel with 
the 20nF capacitor (item 9) from the curves 
in Fig.1(b). Clearly the higher the frequency, 
the lower the effective shunt impedance 
across the boost capacitor, and the lower the 
bass boost that will occur. 

We must remember that all this is achieved 
using no physical tone control’. The tone con¬ 
trol is actually there; it’s just that there isn’t 
a separate manual control on the cabinet! 

Feedback as well 

As you may have already realised, the Astor 
KM goes one step further again. For example 
component 16, the lOOpF capacitor connected 
from the 6V6-GT plate back to the grid is a form 
of negative feedback and provides a small 
degree of treble attenuation. This is mainly to 
ensure stability at high audio frequencies. 

Many sets used a small capacitor from the 
output valve plate to ground to achieve the 
same purpose. This could have been omitted 
in the Astor circuit, but as you can see a 
modest 3nF capacitor is still used. 

Getting back to the use of feedback, we 
use negative feedback to alter some char¬ 
acteristic of (usually) an audio circuit. 
Negative feedback can do a multitude of 
things, but for simple audio applications 
such as this, it will typically decrease the 
gain, decrease the distortion and improve 
the overall frequency response. 

As you’ve probably guessed, the connections 
shown in Fig.2 from the output transformer sec¬ 
ondary and voice coil, back into the bass boost 
circuit also provide negative voltage feedback, 
albeit in a rather unorthodox fashion. 

So as you can see, those little Astor man¬ 
tel sets have quite a bit of careful design. 
Perhaps that is why they were sold in such 
numbers and so many have endured today. 
Quite apart from the more desirable cabinet 


designs, even those with somewhat bland 
cabinets are sought after by collectors 
because they work so well. 

You may have noticed already from Fig.2 that 
just to complicate things, the Astor engineers 
made them a reflex set as well. The model KK 
radiogram shown in Fig.4 is even more compli¬ 
cated, and a fair little bottler’. A mercury switch 
is tilted via a string, pulley and spring setup 
when the record is inserted and the door is 
closed, which then applies the voltage to the 
gramophone motor. A mechanical guide auto¬ 
matically selects 10” or 12” records (78rpm 
only) and the pickup arm is automatically swung 
across to engage the record. A switch in the 
front, visible when the door is down, selects 
either the ‘radio’ or ‘gram’ function, and in the 
‘gram’ position connects a crystal pickup direct¬ 
ly across the volume control. 

The audio reflexing is used for both radio 
and gramophone modes, to increase the 
gain. With a good crystal pick-up, these 
devices give quite a reasonable account of 
themselves — for what was never pretended 
to be anything other than a utilitarian, bud¬ 
get-priced radiogram! 

Just to make things a little more compli¬ 
cated in the KM, one of the bass boost com¬ 
ponents is switched out in the ‘gram’ posi¬ 
tion, thereby varying the boost characteristic 
from that in the radio position. 

Repairing a tapped pot 

The Astor sets described above rely entirely 
upon the proper functioning of the tapped 
potentiometer. When it fails, the radio will 
work, but the desirable characteristics will 
have gone. 

To repair one of these pots, remove it com¬ 
pletely from the set, remove the back, and 
carefully spray a tiny amount of contact 
cleanser — available from electronics 
stores. This may clean enough ‘gunk’ off the 
carbon track and tap connection to restore 
the pot to reasonable operation. 

The next step, if that fails, is to try and 
scrounge one from a derelict chassis, give it 
the same treatment and hope that it works. ❖ 
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75W compact inverter 


by Rob Evans 


Y OU MAY NOT HAVE NOTICED that 
amongst the large number of 12V to 
240VAC inverters on the market, there’s 
very few compact, inexpensive low power 
units available. There’s no 
problem in 


in those tents, you know! Plus it’s small, light 
(around 300g) and uses a standard 12V 
lighter plug, so it’s very much a candidate for 
throwing in a corner of a vehicle’s glovebox. 

We gave the 
inverter a 
work¬ 
out on 
the 
test 



using a 
large inverter 
to run a low 
powered mains 

appliance of course, but the logic goes, why pay 
for a bigger unit when all you need is one capa¬ 
ble of a few tens of watts... 

In a package so compact that it fits in the 
palm of your hand, this neat little stepped- 
sinewave 75 watt inverter fills that niche quite 
nicely, and has an asking price price of just 
$79.95. That makes it about the most inex¬ 
pensive 12VDC to 240VAC inverter around, so 
you’d be forgiven that the performance and 
features would directly reflect the low price. 

This is not the case at all, it seems. A baby 
inverter it may be, but it has an impressive 
surge capacity of 150W, a rated efficiency of 
90%, shut down circuitry for both over- and 
under-voltage conditions at the DC input, 
plus thermal and power overload protection 
at its output. 

The power rating, features and price would 
make this little unit a logical choice for 
campers and holiday makers, where the 
240VAC power jobs that crop up mostly 
involve small appliances such as phone and 
camera battery chargers, TVs and VCRs, and 
even electric blankets — it can get really cold 


bench, 
where it happily 
exceeded most of its ratings. 

The off-load voltage was 231VRMS 
and only dropped to 220VRMS when driving 
a 120W load, while the efficiency figure came : 
in at 92% for loads under 80W and dropped 
to 88% during the 120W test. The unit itself : 
only became warm after extended use above 
its nominal 75W rating, by the way, which is 
a testament to the circuit’s efficiency. 

As far as user feedback goes, the inverter 
offers just one LED, but nonetheless, makes 
good use of it. This is a two colour device that 
simply shows green when all is well (no over¬ 
loads, input voltage within the required 10- 
15V range), and red when the circuit is near¬ 
ing a shut down condition. Plus of course, 
when the LED is off the unit has completely 
shut down due to an overload or a lack of 
input voltage — that is, you’ve unplugged it... 

With the level of features and perfor¬ 
mance offered by this inverter at an asking 
price of only $79.95 it would be an ideal 
choice for travellers and campers alike, 
where low power mains appliances need to 
be run from a 12V source. The unit is avail¬ 
able from Jaycar stores throughout 
Australia; for further information, see the 
Jaycar catalogue or check their website at 
www.jaycar.com .au. ❖ 


THE TIGER COMES 
TO AUSTRALIA 

You’ve seen the BASIC Tiger and Tiny Tiger 
advertised in the US magazines: they are 
now available in Australia from JED. 


X. 


Tigers are modules running true complied (not 
tokenised), Multitasking BASIC at 20 Mhz, but only 
draw 45mA. They have memory, 4 x 10-bit analog 
inputs, digital I/O, two serial ports, RTC, and are 
superb small controllers for scientific and 
industrial applications. A Tiger with 128kB 
FLASH, 128kB CMOS RAM and RT clock costs 
only $162. A development system (W95), with a 
proto board, is only $275. JED has a local 
board/controller with LCD/Kbd and industrial I/O. 

See our www site or call for data sheets. 

RS232 to RS485 Conuerter 



The small plastic case 100mm by 55mm by 25mm 
is an Australian-built RS232 to RS485 optoisolated 
converter. It connects a PC or PLC RS232 serial port 
to a multidrop RS485 differential cable up 
to 4,000 ft long. 

The J995X converter has an internal microproces¬ 
sor to automatically connect the transmitter to 
line, so the user program need not use the RTS line 
for RS485 TX control. 

Cost $160 plus $20 plug pack. 

$300 PC-PROM Programmer 
Also: $145 Eraser with timer. 

This programmer plugs into a PC printer port and 
reads, writes and edits any 28 - pin or 32 pin PROM 
without needing special plug-in cards. 



JED Microprocessors Pty Ltd 

www.jedmicro.com.au 
173 Boronia Road, Boronia, 3155 
Ph 03 9762 3588 
Fax 03 9762 5499 

^Jgrices^d^noUnclud^r^ight^sale^ajd^ 
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Taking it Further: 

Courses in Electronics 



Electronics makes a fascinating hobby, and it can also make a challenging and 
satisfying career. Either way, the rewards tend to be greater when you expand and 
deepen your knowledge by taking one of the many courses available at colleges, 
universities and institutes around Australia. Here’s a sampling of just some of 
the courses you can choose from... 


O NE WAY OR ANOTHER, electronics underpins much of the 'high 
technology’ that we all take for granted nowadays. As a result 
the electronics industry is vast and highly distributed — includ¬ 
ing areas such as microelectronics, satellites, telecommunica¬ 
tions, defence, broadcasting, avionics, computers, biomedical engi¬ 
neering, meteorology, scientific research and teaching organisations. 

Not surprisingly, there a huge number of options open to you when 
it comes to tertiary education in the electronics field. You don’t need 
to be a rocket scientist to get started, either. Simply completing year 
12 will often be enough to get you through the door in most places, 
and just about all of the institutions are quite generous in giving cred¬ 
it or advanced standing. So if you have done any prior study or had 
experience in the industry, you may well be off to a flying start. 

But where do you start ? Well, we made a few enquiries and had 
quite a few responses from universities, colleges and institutes 
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around Australia — all offering a wide range of subjects on a num¬ 
ber of different levels. We'll start off with one of the biggest, most 
flexible and perhaps most familiar tertiary institutions in the coun¬ 
try: TAFE (Technical and Further Education). 

TAFE courses 

TAFE is probably the largest educational institution in Australia, and 
most colleges offer a range of electronics and electrical based courses. 

You can expect part-time (i.e., evening) and full time subjects to 
take you from year 12 through to a full diploma in electrical engi¬ 
neering or electrical technology, with specialisation in various 
fields including power engineering, computing and information tech¬ 
nology, microelectronics, electrical control and communications. 

TAFE also plays a vital role in industry apprenticeship and 
trainee schemes, and their Trades division is an ideal place to 






Left: Mark Arrowsmith of Wishar, with IAP student, Jason 
Cutting. 

On the right is Tony Roe of Goyen, with IAP students Stuart 
Irwin, and Simon Smith. 

start if you are currently working in the industry. You can receive 
an Electrical Trades Certificate after three years (part time), and 
this can be upgraded to a Diploma and then to a full Advanced 
Diploma in the Engineering Division. All subjects on offer are 
modular, and credit for completed subjects can be easily trans¬ 
ferred from college to college, or state to state. 

If you can't afford the time, or are located too far away from your 
nearest TAFE college, you might like to consider OTEN, the Open 
Training and Education Network. OTEN provides a wide range of open 
learning, distance education and training programs, and many of the 
electrical and electronics subjects can be completed with the compre¬ 
hensive notes and support material supplied. You may have to attend 
a college from time to time, but if you are unable to get to the college 
offering the subjects you want frequently, it’s well worth considering. 

Some of the electronics-related courses currently available from 
TAFE colleges include Electronics Technology (Certificate I), 
Electrotechnology Manufacturing (Certificate I, II and III), Electronic 
Equipment (Certificate II), Electronics - Trade (Certificate III), 
Electronics (Communications) Trade (Certificate III) and other 
Electronics Trade variants including Entertainment/Office Equipment, 
Business Equipment Maintenance, Computer Assembly, Electronics 
Automotive Accessories and Security System Installation. 

SIT 

The Sydney Institute of Technology (SIT) is offering electronics cours¬ 
es that meet the newly established qualifications set out in the 
recently endorsed Training Package for Electrotechnology. 

The Institute’s Electronics and Electrical Engineering sections are 
focusing their courses on Computer Systems Engineering, providing 
education and training in Certificates II, III, IV, Diploma and 
Advanced Diploma courses in this area. These courses aim to pro¬ 
vide students with the knowledge and skills needed to work in roles 
from computer assemblers to paraprofessional engineers in the 
electronic control and computer systems fields. 

Shorter electronics courses are also available including a 36 hour 
course in PC Upgrade and Repairs. 

The Electronics section also offers a Certificate II Traineeship in 
Security Systems which is a requirement for becoming a licensed 
Electronic Security Installer. 

The burgeoning Business and Entertainment sectors can also be 
serviced by Sydney Institute which offers certificates II and III in 
Audio/Visual Entertainment Systems and Business Equipment 
Servicing. A Certificate IV in TV and VCR Servicing is also offered. 

A short course in Compact Disc Servicing is also available for those 
wishing to update their trades skills. 

Deakin University 

If you have a higher school certificate and already work in some facet 
of the industry and want to improve your qualifications, it’s worth con¬ 
sidering an engineering degree in electronics through Deakin University 
in Victoria. You can also take a degree in related fields such as robot¬ 
ics, computronics, and mechatronics. Deakin’s engineering degrees 
are said to be particularly attractive to people in industry because you 
can study off-campus, part-time or full-time, using flexible course deliv¬ 
ery — allowing you to ‘go to university’ without attending classes. 

While about 50% of students in Deakin’s School of Engineering and 
Technology are school leavers, the other half are mature-age people 
who usually study part-time from home or work. 

Deakin has strong links with industry, and in August was named 
Australian University of the Year for 1999-2000, for the development 
of outstanding partnerships in education and training (Deakin was 



joint winner with the University of Wollongong). This is the first time in 
the history of the prestigious award that a university has won the title 
twice. Deakin was named University of the Year in 1995 for its inno¬ 
vative use of technology in undergraduate education. 

Deakin’s undergraduate degrees in engineering and technology are 
designed to promote articulation from TAFE-based engineering cours¬ 
es, and to offer the chance to upgrade for mature-age students 
already in the workforce. Mature-age students usually enroll because 
they work in an engineering-related field and want to advance to a pro¬ 
fessional qualification. Degrees can take less time because Deakin 
gives maximum credit or advanced standing for relevant prior study 
and/or industrial experience. 

Deakin offers the Bachelor of Engineering degree (equivalent to four 
years of full-time study) in electronics, robotics, computronics, mecha¬ 
tronics, mechanical, manufacturing, and environmental. The Bachelor 


Study engineering 
f rom anywhere 

Study with Deakin University, 
Australia’s expert in flexible education 

Undergraduate 

Three-year Bachelor ot Technology or four-year Engineering 
degrees in electronics, mechatronics, computronics, 
robotics, mechanical, manufacturing, environmental 
engineering, and coastal resources management. 


Postgraduate 

Q'adDip>Masters>Doctor of Technology or PhD 

► Unrivalled flexibility—study from home or work, 

full or part time, from anywhere in Australia or overseas 

► Maximum credit transfer—get credit for all relevant 
prior study or industrial experience 

► Fully articulated undergraduate program 

► Study support includes keeping you in touch by mail, 
telephone, e-mail, and computer conferencing. 

► \bu receive sophisticated multi-media study packages. 

Applications now open for undergraduate and 
postgraduate study. 

For further information, contact 
Trish OToole, 

School of Engineering and Technology, 
Deakin University, 
on telephone (03) 5227 2033, 
facsimile (03) 5227 2167, or 
e-mail triss@deakin.edu.au 
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Richard Egelstaff of Lucent Technologies , with IAP students, 
Bruce Lee (sitting) and Adam Hughes. 

of Technology degree (three years equivalent) is available in all of 
these areas as well. 

Graduates of the Bachelor of Technology qualify as engineering tech¬ 
nologists, a fully accredited professional level in the engineering work¬ 
force. Generally the engineer plays the leading role in a design team, 
while the technologist is involved in implementing the design work. 

La Trobe University 

Engineering and Science courses have been offered at Bendigo’s La 
Trobe University for over 125 years. Bendigo courses have a proud 
history of interaction with industry and the regional community 
through consulting, research and training programs. One of the 
University's primary aims is to provide a wide range of tertiary educa¬ 
tional opportunities for the people of northern and central Victoria. 

The global information technology and telecommunications skills short¬ 
age has recently been identified by both Federal and State Governments 
as a major concern. To meet this need for specialist technical training, La 
Trobe University is introducing a new Internet Telecommunications 
Engineering degree, commencing next year. The course was developed 
with the assistance of communications industry representatives and 
complements existing Bendigo Faculty strengths in information technolo¬ 
gy, e-commerce, business and geographic information systems. 

Another new course being offered by La Trobe Uni a Bachelor of 
Computing/Bachelor of Visual Arts, which will combine existing courses 
offered by the schools of Management, Technology and Environment, 
and Arts and Education at the Bendigo Faculty. The new course aims to 
increase the educational opportunities for high achieving students, and 



INDUSTRIAL AFFILIATES PROGRAM GRIFFITH 
UNIVERSITY ■ TAP INTO OUR RESOURCES 



Join the 150 companies who have benefited from the Industrial Affiliates Program over the past seven years. 
Experience the benefits to your company of having final year engineering students develop award-winning projects: 
Queensland IT&T Awards 

1997 Student Category - 1st prize: Jeff Smith 

- 2nd prize: Steve Howard 

1998 Individual Student Category - 1st prize: Melanie Butt 


Griffith University students work in your organisation, producing research and design solutions from concept to prototype. 

Most importantly, you can provide an opportunity for Australia's young engineers to gain valuable industry experience with 
associated academic rigor. 


What our industry partners say about the program: 


The legacy of one student's time with Australia Post is "a working prototype for a project that is now being trialed in 
Brisbane with the possibility of being used state-wide." ( Graham Tooms, Australia Post) 


"The IAP ... provides the industrial partner... with some real results, at little or no effective costs. IAP is an excellent 
long-term industry development initiative..." (TonyRoe, Goyen Controls) 

"The IAP is an excellent way of preparing the student for the real world. Companies also benefit in that problems can be 
solved by the IAP student using the latest technology available." (BruceKruger, Queensland Television Ltd.) 

"IAP has proved to be an excellent source of development resources and has enabled us to undertake projects that 
otherwise may be deferred - indefinitely! Also access to current skills etc that current (permanent) staff do not/may not 
possess." (RayNewman, One Management) 


To tap into the resources the Industrial Affiliates Program offers, contact Carol-Joy Patrick on telephone: (07) 3875 5007 
fax: (07) 3875 6726 or email: cj.patrick@sct.gu.edu.au 


GRIFFITH UNIVERSITY 

BRISBANE • GOLD COAST • LOGAN • OLD C0NSERVAT0RIUM • OLD COLLEGE OF ART 
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Jolyon Binks, G a wain Davidson and Craig Pitts get stuck into 
their digital electronics course at the Mt. Helen campus of 
Ballarat University. 

also provide students with the opportunity to obtain professional quali¬ 
fications in both Computing and Visual Arts in a single course. 

La Trobe Uni also offers various postgraduate courses in Computing 
at their Bendigo campus. Many of the subjects are available as WWW- 
based subjects, which means that students do not have to attend in 
person as much as normal on-campus teaching. These courses 
include a Graduate Diploma in Advanced Computing, a Graduate 
Diploma in Computing, Master of Business (Information Systems), 
Master of Computing and a Graduate Diploma in Advanced Computing. 

Uni of Ballarat 

The University of Ballarat is a modern and innovative university whose size 
ensures close contact between staff and students. The higher education 
campus at Mt Helen, with its friendly community atmosphere, offers a 
special integrated engineering course that brings together the established 
disciplines of mechanical/electrical, mining and civil engineering. 

The Bachelor of Engineering takes four years of full-time study and 
from the second year students can choose between three major 
sequences of study, one of which is automated machine systems 
(mechanical/electrical engineering). The course has an emphasis on 
technical and design aspects for modern industrial automation, with 
a high degree of experiential learning. The university claims its grad¬ 
uates are highly sought after by industry because they have a bal¬ 
anced blend of theoretical knowledge and practical understanding. 

Non-VCE applicants may qualify on the grounds of special considera¬ 
tion. Other options exist for mature age students with workplace expe¬ 
rience or certain TAFE qualifications. The School of Engineering provides 
assistance to students through advisory groups and scholarships. 

The university’s TAFE division offers certificate and diploma cours¬ 
es in electronics, which can be studied full-time over two years or part- 
time. Two diplomas of electronics are offered, one in computer ser¬ 
vice while the other is broad based. Both diplomas are geared to 
meet the needs of students and employers in the industry, by training 
support staff for professional personnel. 

Year 12 students can apply for courses through the Victorian 
Tertiary Admissions Centre (VTAC), while mature age applicants not 
currently undertaking a year 12 program can contact Student 
Recruitment Services. A range of student services are available, includ¬ 
ing child care, counselling and support for students with disabilities. 

Griffith University 

Griffith University in Brisbane offers a range of undergraduate degree 
courses in electronics engineering, as well as postgraduate diploma 
and degree courses. 


Web-based training at Bendigo TAFE 

The Bendigo Regional Institute of TAFE (BRIT), offers a broad 
based electronics course catering to a wide range of interests 
and industry needs, delivering elements of courses in 
networking, communications, telecommunications and 
microprocessors. 

BRIT has long had a reputation for innovation in the delivery of 
electronics training. From the early days of computer managed 
learning through to the World Wide Web, Jim Mark, the driving 
force behind WebTrain, has been at the forefront in the use of 
technology for the delivery of electronics training. 

WebTrain is Internet software that can develop, deliver, assess 
and track training and education on the Web. As well as being a 
programming language for the web, WebTrain provides an online 
environment with built in messaging systems for communicating 
with your tutor or other people undertaking the same module. 
You can participate in threaded discussion groups in each 
module or just go in for a look at what is being discussed. 
Tutors can monitor student’s progress, and can be of 
assistance to help with the more difficult sections. If students 
encounter difficulties with their studies, the tutors can be easily 
contacted from within the system. 

A big advantage of the system is that students can study and 
learn when they have the time, and not be dependent upon 
other factors such as transport and work schedules. 

(WebTrain is Internet based software jointly owned by BRIT and 
HALCH - a educational software company), 


We've taken EngineeriflQ & 
Electronics to ail levels 

Studying at the University of Ballarat means you can 
choose from a wide range of engineering and 
electronic courses from TAFE certificates to 
Postgraduate degrees including doctorates. 

WE HAVE EVERY LEVEL COVERED 

TAFE - Certificates, diplomas and advanced diplomas 
in electrical, automotive, fabrication, mechanical, civil 
and electronic Engineering. 

UNDERGRADUATE - Four year Bachelor of 
Engineering in disciplines of mechanical/electrical, 
mining and civil Engineering. 

POSTGRADUATE - Graduate Diplomas, Masters and 
PhD degrees in Engineering. 

For further information call 1800 
811 711, {email 
DrosDective@ballarat.edu.au 

or www.ballarat.edu.au 

UNIVERSITY o/BALLARAT 


A NEW WORLD OF OPPORTUNITES 
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One of the undergraduate courses is the Bachelor of Technology in 
Microelectronics degree course, of three years full-time duration. A 
mid-year intake is offered. This course is designed to teach the rele¬ 
vant scientific and technological aspects of microelectronics. 
Students are introduced to the basic concepts and applications of 
both analog and digital microelectronics, and to the use of computers 
as a tool in microelectronics. 

The first two years of the course share subjects with the Bachelor of 
Engineering in Microelectronic Engineering. The third year consists of sup¬ 
porting studies and an instrumentation project completed in the last 
semester. Graduates are well qualified for a range of roles including cir¬ 
cuit designer, environmental monitoring systems designer, scientific offi¬ 
cer, process controller, electronics support officer and research and 
development officer. 

The Bachelor of Engineering in Microelectronic Engineering is a four 
year full-time course, and a mid-year intake is again offered. This course 
provides students with knowledge and skills in the scientific foundations, 
principles and procedures underlying the design of electronic circuits and 
systems; the use of computers in designing and testing such systems; 
and the application of this knowledge to areas such as communication 
and control systems, digital circuits and systems. Support studies in 
mathematics and relevant areas of science are also undertaken. 

In years 2, 3 and 4 students complete a compulsory core of study, 
a series of subjects belonging to either the Communication Systems 
major or the Computer Systems major, and elective subjects. Part of 
Year 3 and half of Year 4 are dedicated to the Industrial Affiliates 
Program, in which an engineering design project is undertaken with an 
industrial partner. 

An additional course provided by Griffith Uni is the Bachelor of 
Engineering in Microelectronic Engineering/Bachelor of Information 



BRIT ON LINE 
ELECTRONICS COURSES 


Modules: 


Electrical Principles 1 

60 

hrs 

$150 

Electrical Principles 2 

60 

hrs 

$150 

Analogue Systems 

40 

hrs 

$100 

Feedback, Filters & Oscillators 

40 

hrs 

$100 

Amplifiers 2 

40 

hrs 

$100 

Circuit Analysis 1 

60 

hrs 

$150 

Electrical Fundamentals 

80 

hrs 

$200 

Maths for Electronics 1 

40 

hrs 

$100 

Communication Fundamentals 

40hrs 

$100 


For further information: 

Contact Jim Mark on« (03) 5434 1534 
or email: jmark@britafe.vic.edu.au 
Enrolments available online at: 
www.webtrain.com.au and select enrolments 



BENDIGO REGIONAL INSTITUTE OF TAFE 



Technology degree, which is a full-time course of five years duration. 
This integrated course provides students with the scientific founda¬ 
tions, principles and procedures underlying the design and imple¬ 
mentation of electronic circuits and systems. 

Graduates of this course are qualified as both an electronics engi¬ 
neer and a computer professional, enabling them to work in both 
fields. In addition to more traditional areas of employment, they also 
have the capability to design and implement computer networks, sen¬ 
sor networks and remote terminal systems. 

Griffith Uni also offers Master and Doctor of Philosophy degrees by 
research, as well as postgraduate diploma and Masters degree pro¬ 
grams via course work. Examples include a Graduate Diploma or 
Master of Computer and Information Engineering, and a Graduate 
Diploma or Master of Communications and Information Engineering. 
These courses are designed for graduate professionals in the rapidly 
changing fields of communications, information and computer engi¬ 
neering. Students have the option of completing a Graduate Diploma 
over two semesters, or the Masters over three semesters. 

Griffith’s IAP 

Griffith University also operates a highly regarded Industrial Affiliates 
Program, which enables students to use the extensive electronics 
resources of the University while working on important applied pro¬ 
jects in a 'real life’ situation with an industrial partner. The program 
therefore has a dual benefit: the student gains valuable practical work 
experience, while also assisting in the development of hi-tech 'intelli¬ 
gent’ electronics for Queensland’s industries. This is seventh year of 
the program and almost 250 students have now participated, working 
with around 150 companies. 

In the 1999 Industrial Affiliates Program, 43 final year students in 
the Bachelor of Engineering in Microelectronic Engineering have been 
working within companies throughout Brisbane and the Gold Coast, 
extending their research and development departments and allowing 
special projects to mature which might otherwise take years. 

Companies involved in the IAP program are enthusiastic in their 
praise. Typical is Andrew Loch of Micromedical Industries Limited, 
who said “This partnership with the university provides an excellent 
training ground for the student and gives us a very effective way of 
looking for prospective staff.” 

An interesting example of a joint project currently under way as part 
of the IAP involves new Queensland based company Filtronic 
Components Australia, and is expected to result in safer, more robust 
radar systems for aircraft and ships. Filtronic is an offshoot of a 
British based company, which moved to Brisbane last year and 
became part of the Industrial Affiliates Program in February. 

“It was a good way to expand our Research and Development base 
here”, said company spokesman Ashley Robinson. “We have had 
fourth year microelectronics and communications student, Ross 
Taylor, working on the project four days a week since February and we 
are moving into the testing stage already.” 

“Our aim is to develop a broadband power amplifier across 6 to 
18GHz which will power radar transmitters on ships and aircraft”, Mr 
Robinson added. “This will cover most of the frequency range required 
by the military in a single device. As a comparison the normal house¬ 
hold microwave uses 2.4GHz and a mobile phone only 900MHz.” 

“At present antennas such as parabolic dishes are normally used. 
The power source, usually a large transmitter, is situated at some dis¬ 
tance from the dish and this results in considerable loss of efficien¬ 
cy. We are developing a tiny unit which will feed the antenna right at 
the site, greatly increasing power efficiency.” 

The version currently being tested will generate five watts and use 
a monolithic microwave integrated circuit (MMIC) on a single chip. It 
is anticipated that the next generation will generate up to 8W and use 
field-effect transistors (FETs) as well as the MMIC. 

Student Ross Taylor said he would be reluctant to leave the project. 
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“It is really great to put my theory into practice", he said. “It has reaf¬ 
firmed my choice of research and study, and I am thrilled to be able 
to say 1 did that!’." 

IAP research collaboration between Griffith University and 
Queensland company Baltec Systems will help the state’s large power 
and smelting plants to keep their gas emissions as clean as possible 
in the future. Baltec Systems spokesperson Rodney Truce says ever- 
evolving technologies make it possible to continue to improve ways of 
collecting the offending dust particles from sites such as cement 
plants, power stations, alumina, steel, copper, zinc and other metal 
refining plants. Baltec currently supplies many of these plants with 
electrostatic precipitator controllers. 

IAP student Mr Meechai Charatpattanawong has worked with Baltec 
for six months, analysing the current products and ways in which they 
can be refined to take advantage of new technology. “I have thor¬ 
oughly enjoyed my time with Baltec Systems”, Mr Charatpattanawong 
says. “It has been great to work on real projects in industry, especially 
when you can help to produce something useful." 

Brisbane company Ti Diagnostic Solutions already provides auto 
mechanics and auto-electricians with state of the art equipment that 
can diagnose fuel injection problems without anyone having to crawl 
about under a car the old fashioned way. They too have joined the IAP 
program, to develop a lower cost and easier to use diagnostic system. 

“The software and scope which is a new version being developed 
will be an addition to the Electra range, and will be even cheaper”, 
explained company spokesperson Ian Roberts. “It will be very user 
friendly and suitable for PC’s.” 

“This has been the first time that our company has worked with a stu¬ 
dent from Griffith’s School of Microelectronic Engineering", Mr Roberts 
says. “It has allowed us to fast track the development of this new prod¬ 
uct. In fact, it would have taken a lot longer without student Paul Tuck.” 

“It has worked out very well for us and for Paul. The company 
has two or three more years research and development work 
ahead on various products", Mr Roberts added, “so I hope we will 
be able to continue our collaboration with Griffith’s Industrial 
Affiliates Program." 

Wireless Institute 

For those who need assistance in one specific aspect of electronics 
— obtaining an amateur radio licence — the Wireless Institute of 
Australia’s NSW Division provides correspondence courses for the 
two levels of theory examinations required for an amateur radio 
licence. Study materials such as books are included with the course. 
Trial examinations of different levels at the appropriate stage are 
given to enable the student and examiner to monitor progress. 

The licence structure provides for a novice licence with a minimal 
technical level. This comprises transmitter operation and the basic 
stages of a transmitter, modulation types, receiver functions and 
characteristics of different antenna types for various frequencies. 
Propagation of signals via the ionosphere is also covered. 

The next higher theory level is for the Amateur Operators Certificate 
of Proficiency and the Limited Amateur Operators Certificate of 
Proficiency. Here the courses cover in greater detail the functions of 
transmitter stages, the generation of single sideband signals, packet 
data transmission, frequency modulation, interference resolution and 
antenna types for HF, VHF, UHF and microwave bands. 

All grades of licences are required to pass the same radio regula¬ 
tions examination. These regulations cover the frequency bands and 
transmitter power levels available for the amateur and the types of 
transmissions as well as their content. 

For those wishing to operate on the HF bands, Morse instruction 
tapes are available as well as on air continuous transmissions. 

Examinations are held regularly at the NSW Division offices in 
Parramatta and also at other WIA State Divisions. Many radio clubs 
throughout Australia also conduct classes and hold examinations. ❖ 


1 MHMHm 

CONTACT DETAILS 
TAFE 

Contact your nearest TAFE college, or phone: 


ACT: 

Vic: 

NSW: 

NT: 

SA: 

WA: 

Tas: 


(06) 207 3191 
(03) 9628 4910 
(02) 9796 5444 or 131 600 
(08) 8946 6666 
(08) 8226 3409 
1800 999 167 


(002) 337 378 

Sydney Institute of TAFE 

For further information on SIT courses and subjects, 

Ls Trobe University 

For more information on La Trobe undergraduate courses in 
engineering and electronics contact Mr Robert Dyson on (03) 
5444 7424, or email to r.dyson@bendigo.latrobe.edu.au. 

For information on postgraduate diplomas and degrees ring (03) 
5444 7398 or email to mte@bendigo.latrobe.edu.au. 

Deakin University 

For further information on engineering and technology at Deakin, 
contact Trish O’Toole on (03) 5227 2033 or email to 

triss@deakin.edu.au. 

University of Ballarat 

For more information on the courses in engineering and 
electronics at the University of Ballarat contact Toni Lea-Howie 
or Gabrielle Hodson on (03) 5327 9510. 


Griffith University 




Electronics engineering courses at Griffith University: contact 
the School Administrative Officer on (07) 3875 5479 or email 

to j.byth@me.gu.edu.au. 

Griffith’s Industrial Affiliates Program: contact program manager 
Carol-joy Patrick at the School of Microelectronic Engineering, on 
(07) 3875 5007, or email to cj.patrick@sct.gu.edu.au. 

Box Hill Institute 

Box Hill Institute, PO Bag 2014, Box Hill Vic 3128. 

Phone (03) 9286 9840. 

Website: www.bhtafe.edu.au 

Sydney Institute of Technology 

Building 1, Room IG-11, Mary Ann St, Ultimo 2007. 

Phone (02) 9217 4170; fax (02) 9217 4018, or contact John 
Zervos, head electronic trades teacher on 02 9217 4773. 

Email: SIT.BusinessCentre@tafensw.edu.au 
Website: www.sit.nsw.edu.au 

Stott’s College 

134 Flinders Street, Melbourne 3000. 

Phone freecall 1800 069 020 for information on courses. 

Open Learning Australia 

An OLA student advisor can be contacted on (03) 9903 8955, 
or consult the OLA 1999 Handbook at www.ola.edu.au. 


Open Channel 


Write to: Open Channel, 13 Victoria St., Fitzroy 3065. 

Email: openchannel@openchannel.org.au. 

Website: www.openchannel.org.au. 

WIA (NSW Division] 

Phone (02) 9689 2417, or fax (02) 9633 1525. 

Email: vk2wi@ozemail.com.au 

Website: www.ozemail.com.au/~vk2wi/Education.htm. 

WebTrain [Bendigo TAFE]. 

For more information, or to enrol, contact Tracy Roberts on 03 
5434 1673. 

Email: troberts@britafe.vic.edu.au 
Website, http://www.webtrain.com.au 
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Electronics Australia is one of the longest-running 
technical magazines in the world. We started as 
Wireless Weekly in August 1922 and became 
Radio and Hobbies in Australia in April 1939. The 
title was changed to Radio, Television and Hobbies 
in February 1955 and finally, to Electronics 
Australia in April 1965. Here are some interesting 
items from past issues: 

SO years ago 

October 1949 

Colour Television Here: One of the most interesting news 
items of the month concerns the demonstration of colour televi¬ 
sion which took place at Britain’s 1949 radio exhibition. The 
demonstration was undertaken by the Pye radio company, which 
supplied the equipment for the television demonstrations given 
a few months ago here in Australia. 

The senior director of Pye, Mr Harmer, who came to Australia 
with that equipment, claimed that the colour television exhibited 
was a practical proposition. He said there was no reason why 
Australia should not use colour television for her initial equip¬ 
ment, because although transmitters would be more costly than 
those used for black and white, the reception would be equally 
good with black and white or colour receivers. 

Broadcasting War in Europe: The futility of the radio war now 
being waged between Eastern and Western Powers in Europe is 
demonstrated by Russian success in jamming the ‘Voice of 
America and other stations broadcasting propaganda to the 
Eastern Zone. Despite the terrific barrage of power from the 
West’s 66 transmitters, the Soviet has jammed the broadcasts 

25 years ago 

November 1974 

IRH Ups Metal Glaze Resistor Production: At a time when 
many Australian companies have been forced to close down their 
production lines as a result of the Federal Government’s decision 
to reduce import tariffs on electronic components and equipment, 
IRH Components has spent several hundred thousand dollars on 
expanding its activities. And that’s not all IRH has to boast 
about: the company is the largest manufacturer of resistive prod¬ 
ucts in the southern hemisphere, and is totally Australian owned. 

It is the metal glaze resistor, manufactured under licence to the 
IRC Division of TRW (USA), on which the expansion program 
is based. The resistors are now being made using a unique mass 
production process which has dramatically reduced the labour 
content and enabled them to be competitively priced. 

TV Station Broadcasts Tornado Pictures: To most TV view¬ 
ers in the United States, radar weather pictures are merely a 
means of helping the weather man to explain the forecast. But for 
many viewers of WAAY-TV in Huntsville, Alabama, radar 
proved to be a life saver. 

Recently WAAY-TV’s weather radar tracked a series of torna¬ 
dos heading towards Huntsville, and the station transmitted live 
pictures which allowed viewers to vacate their homes in time, ❖ 
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Crossword 



Across 

I Useful range of radio 
frequencies. (8) 

5 Time differences in 
wave cycle. (6) 

10 Re-inserts cassette, etc. (7) 

II Radio frequencies used for 
TV, etc. (1,1,1,4) 

12 Originator of law 

of induced current. (4) 

13 Globes. (5) 

14 Control device. (4) 

17 Frequency unit. (5) 

18 Solution. (6) 

21 Common conductor. (6) 

22 Coordinated group of 
antennas. (5) 

26 Binary digit. (4) 

27 Caribbean group:... band. (5) 

28 Short repeated phrase 
of music. (4) 

31 Short sleeve on a sleeve! (7) 

32 Basis of one kind of 
navigational system. (7) 

33 Convert data. (6) 

34 Said of equipment handling 
large frequency range. (4-4) 


Down 

1 Periodic variation in pitch. (6) 

2 Relative combining power 
of an atom. (7) 

3 Set threshold value. (4) 

4 Brand name of copier. (6) 


6 Said of good reproduction. (4) 

7 Frequency-sweeping 
receiver. (7) 

8 Frequencies associated with 
modulated carrier. (4,4) 

9 Manage prudently. (7) 

15 Aperture sizes of camera. (5) 

16 Type of star. (5) 

19 Musical group with New 
Orleans tradition. (4,4) 

20 Five-electrode device. (7) 

21 Clay-based material. (7) 

23 Short aria. (7) 

24 Two-man spacecraft 
program of the 1960s. (6) 

25 Frequencies used in Battle 
of Britain radar. (1,1,4) 

29 Unit of data speed. (4) 

30 Institute of electrical and 
electronics engineers. 

(1,1,1,1) ❖ 
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Professional 
Electronics 


Education and training (nature 

A look at Red Hat Linux 6 

Seagate's third generation 
hard drives 

EPIRBs hecome GPlRBs with 
new GPS system 




Iomega's new ultra- 
slim Zip drive holds 
250NIB and has USB 
s 





News 



Super Tram: in a pioneering project for the next millennium, Deutsche 
Balm is building the ICE3 train, which is to travel along a new track 
between Frankfurt/Main airport and Cologne at 300km/h. From 2002, the 
train could replace regional air traffic. (IN-Press) 


MP3s are better than sex 

For perhaps the first time in Internet histo¬ 
ry, the word 'sex’ has fallen from its place 
as the most searched for word on the web. 
It has, instead, been replaced by another 
three-letter word: MP3. Yes, according to 
the recently established www.mp3.com.au, 
MP3 is now the web’s most popular word, 
which shows just how well the new com¬ 
pressed audio file format has been taken 
up by the world at large. 

High tech footwear 

A major blow was dealt to the fashion 
industry today by the Finnish company 
Laitosjalkine Oy, when they released their 
new series of working shoes specially 
designed for the electronic industry. These 
so-called ESD (Electrostatic Discharge) 



shoes efficiently eliminate the problems 
associated with static electricity, and were 
presented for the first time at the Helsinki 
Electronics Exhibition. 

“We have to pay more attention to ESD 
protection,” said Sakari Anttila, MD of 
Laitosjalkine Oy. “A good way to protect 
everybody against static electricity is to 
make personnel wear such shoes at work". 


Dial a drink? 

Communications giant Telstra have recently 
started testing a combined vending machine 
and pay phone developed in conjunction with 
the Coca-Cola Company. Aimed at young peo¬ 
ple, the idea behind it is that a bunch of kids 
hanging around a pay phone might as well buy 
a bottle of Coke while they’re at it. At the same 
time, the machine can use the phone line to 
send sales and call traffic information to the 
central database, allowing for easy stock con¬ 
trol and sales tracking. Quite how you’re sup¬ 
posed to talk to your friends with a mouthful of 
Coke is still under investigation, of course... 

There and back again 

1C failure analysts will be glad to know that 
Sonoscan have developed a new IC-imaging 
technique called STAR Scan (Simultaneous 
Thru-scan And Reflection Scan). Thru-scan is a 
transmissive imaging technique, projecting an 
ultrasonic beam through a chip, and seeing 
what comes out the other side. Any cracks, 
delaminations or disbonds in the chip block 
the beam, showing up as shadows on the 
interpreted image. Thru-scan cannot however 
determine the actual depth of a fault, and this 
is where reflection-mode imaging comes in. 
This mode uses a single transducer to bounce 
ultrasound off any faults in the material, and 
by timing the echoes, the exact depth can be 


determined. Both of these techniques are 
already in use in the industry; what Sonoscan 
has done is to combine both procedures into 
a single-pass scan, greatly reducing the time 
and effort required to scan a single chip. 

Copper the way to go, 
says Berkeley 

A new way to inlay copper wires in the semi¬ 
conductor wafers promises to open the way to 
ever more densely packed chips beyond the 
year 2000. Othon Monteiro of Berkeley Labs 
has devised a method of ton-assisted trench 
filling’, to deposit the copper interconnects 
used to create integrated circuits - replacing 
the old-fashioned aluminium interconnects 
used until now. “As device sizes get smaller, 
the electrical properties of aluminum will not 
meet the new requirements,” says Monteiro, a 
materials scientist in the Plasma Applications 
Group of Berkeley Lab’s Accelerator and Fusion 
Research Division. “We need lower resistivity 
and greater resistance to electromigration.” 

The Semiconductor Industry Association 
predicts that new lithography methods will 
reduce today’s smallest chip features, 
already as fine as 250 nanometres, to 100 
nanometres by 2006, and even finer dimen¬ 
sions in the years beyond — making it pos¬ 
sible to pack hundreds of millions more elec¬ 
tronic devices on a chip. 

Monteiro, who has applied for a patent on 
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ion-assisted trench filling, says that what 
amazes him about the semiconductor indus¬ 
try “is that they know where they want to be 
without knowing how they’re going to get 
there, but somehow they always do.” 

NASA tests exotic technologies 
on cosmic highway 

NASA’s Deep Space 1 mission has success¬ 
fully demonstrated most of its exotic tech¬ 
nologies in space — including an ion engine 
that is expected to be ten times more effi¬ 
cient than conventional liquid or solid rocket 
engines, proving they are ready for use in sci¬ 
ence missions of the 21st century. 

Of the 12 advanced technologies onboard 
the spacecraft, seven have completed testing, 
including the ion propulsion system, solar array 
and new technologies in communications, 
microelectronics and spacecraft structures. 

“We’ve taken these technologies around 
the test track, and now they’re ready for the 
production line," said Dr. Marc Rayman, 
deputy mission manager and chief mission 
engineer for Deep Space 1 at NASA’s Jet 
Propulsion Laboratory (JPL), Pasadena, CA. 

Launched late last year, Deep Space 1 is 
the first mission under NASA’s New 
Millennium Program, which features flight 
testing of new technology, rather than sci¬ 
ence, as its main focus. These new tech¬ 
nologies will make spacecraft of the future 
smaller, cheaper, more reliable and more 
independent of human control. 

GEOSAR takes the ‘search’ 
out of search and rescue. 

Next time you go sailing, be sure to have a 
GPIRB on board. 

In a recent simulated emergency search 
and rescue operation, one new GPIRB 
(Global Position Indicating Beacon) and two 
EPIRBs were dropped in mystery locations in 
S.A.’s Gulf St Vincent. 

The new GPIRB signal was received, identi¬ 
fied and its latitude/longitude established with¬ 
in three minutes of the unit’s activation. The 
GPS location was given to SA Rescue 
Squadron’s boat, <l>Sea Rescue One<$>, who 
retrieved the GPIRB within 30 minutes, and 
within 100 metres of the coordinate fix given. 

Meanwhile the EPIRBs fared not so well 
with the most up to date 406 EPIRB being 
found around one hour after the GPIRB res¬ 
cue and the more conventional EPIRB being 
found by boats following a search pattern 
directed by SA’s Sea Rescue H.Q. 

New GPIRB units use EPIRB technology to 
transmit a distress call, but also utilise the 
GEOSAR system of four geostationary satel¬ 
lites that give constant coverage from 70( 
north to 70( south, and provide instant call 
recognition almost anywhere in the world. 



GPIRBs also carry an onboard GPS 
engine, which locates itself by normal GPS 
satellites, and loads its current position 
into the emergency transmission. The 
GEOSAR can initiate a response within sec¬ 
onds of a unit’s activation, and the GPS 
engine can reduce the search area to within 
100 metres, as well as track the unit’s drift 
by restating its location every 20 minutes. 
The inclusion of unique identifier codes 
which give things like the name and usual 
haunts of the GPIRB’s owner, as well as the 
type of vessel (or vehicle) and the usual 
number of people on board. This informa¬ 
tion coupled with the coordinates of the sig¬ 
nal’s point of origin gives rescue crews not 
only location but also how many people may 
need to be accommodated in rescue vehi¬ 
cles, allowing rescuers to make better use 
of resources and improve their chance of 
success while minimising costs. 

Sanyo provides digital music 

The Sanyo Electric Company has officially 
announced the introduction of its digital 
music delivery device — a portable player 
that can play back digital music downloaded 
from the Internet. Sanyo plan release to the 
global market in the spring of 2000. 

Employing the Digital Signal Processor 
(DSP) technology perfected by Texas 
Instruments, and the Secure Digital Music 
Initiative (SDMI) technology developed by 
Liquid Audio Link for the commercialisation 
of portable players, Sanyo will be able to pro¬ 
duce higher quality players with far greater 
capabilities than existing units. 

Sanyo will also develop kiosk terminals in 
the near future, for digital content delivery to 
portable players over the counter. Set up in 
record shops, convenience stores and other 


public institutions, the music a person wants 
to hear can be listened to and purchased in 
units, using the terminal. 

Bassett Acoustics awarded 
for Adelaide Festival Theatre 

The South Australian Division of The 
Institution of Engineers, Australia, has 
awarded Bassett Acoustics with an 
Engineering Excellence Award in the category 
of Innovation, for its involvement in the 
improvement of acoustics in the Adelaide 
Festival Theatre. The auditorium’s new 
acoustic was unveiled during the stage of 
The Ring Cycle in November last year to a 
flood of critical acclaim from local and inter¬ 
national opera patrons and critics. 

Bassett combined traditional architectural 
acoustical engineering with a novel electroa- 
coustical system comprising microphones, dig¬ 
ital signal processing and loudspeakers to opti¬ 
mise the acoustical performance of the audito¬ 
rium for a range of performance styles. The 
electro-acoustical system allows the acoustics 
to be altered at the push of a button. 

The project involved a substantial compo¬ 
nent of Australian research and development 
input, including the design of new loud¬ 
speakers by VAF Research and network con¬ 
trolled power amplifiers by Australian 
Monitor. The audio equipment is implement¬ 
ed as a virtual sound system in Peavay 
Media Matrix and uses a Crestron colour 
touch screen control system to allow non¬ 
expert adjustment of the system settings. 

“We are very pleased for the recognition this 
award brings", said Dr Peter Swift, Principal of 
Bassett Acoustics. “We believe there is a 
strong future for this technology both in improv¬ 
ing the acoustics of existing auditoria and in 
making new auditoria more flexible”. ❖ 
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Christmas is just around the corner! 

Do your Christmas Shopping early at 
Altronics and save a bundle! 

Phone our Freecall order line on 
1-800 999 007 with your order and 
we'll despatch it post-haste! 

Jack O'Donnell, Managing Director 


Multi-Function Car Alarm 


V i-Mte 

t'ur security /stem offering 

the latest anti-scan, code 
hopping, technology. 

BY Features: • Multi-function remote 

V C.) * Shock sensor • Starter immobiliser • Valet mode 
• Selectable auto arming • LED Status indicator and a 

myriad of user programmable options. (Refer to our 
|1999/2000 Catalogue for more details) 


Power Supply for Life! I jgANGE 


Great for your mobile toolbox, or for a stu¬ 
dent lab kit. Includes continuity buzzer, ’K' 
type thermocouple and square wave test 
signal output. Measures DC Volts to 1000V, 
DC Amps to 10A, AC Volts to 750V, resis¬ 
tance to 2MD and temperature from -20°C 
to 1370°C. It even includes a diode test 
function! 

^_____ Q 1054 

" Carry 

QUuyuSSjMBfPfSI Case 

ONLY $5 


Central'Door lacking 


Ml tour floors will automat ii 

the operation of either of the front doors by simply adding 
this kit! 

Can be interfaced to our S 5202 car alarm (and others) to 
lock or unlock all four doors when the alarm is remotely 
armed or disarmed. Includes all mounting hardware (Refer 
to our 1999/2000 Catalogue for more details) Suits 12V neg¬ 
ative earth systems. 


Surveillance Cameras 


Micron Soldering Station 

Ll i t r Mf T'C 


All models feature: • Composite video output I 
suitable for direct connection to the video input 
on a VCR, Monitor or an AV transmitter. The 
addition of an RF modulator can also alloxv the 
camera to connect to the antenna input of a TV or] 
VCR • Simple 3 wire connection • 500 x 582 pix¬ 
els • 380 lines • 12V DC Operation 

Miniature Cameras in Diecast 
swivel mounting housing. 

3 models available. 

Surveillance only (S 9001). The 
other models includes a micro¬ 
phone for audio (S 9005/8). 

Supplied with in-line BNC 
connectors for video and a DC 
jack for powering the unit, the 
S 9005/8 also has an RCA con¬ 
nector for audio output. All 
models feature internal 

regulators. 


Programmable 
Remote Control! 


Very simple t<? program and 
operate. Replaces up to eight remote 
controls plus adds up to 20 one- 
touch macro functions for armchair 
comfort. Features :• 10 Different 
Appliance Modes with 47 functions 
per appliance • Smart backlighting 
(light sensor equipped) 


of over 100MQ • Zero voltage 
switching • 200° to 500°C 
temperature range • Ergonomic 
( design • Slide out cleaning tray 
»• Grounding point for ESD 
Iprotection • 2 Year Warranty 
f • Temperature calibration 
adjustment • Set and lock 
temperature setting - using the 
alien key provided, the 
temperature setting can be locked 
to a specific setting • Supplied 
with Long-Lasting Iron Clad Tip 


At less than 1/2mm, 
the S 9008 tiny lens 
camera could be 
mounted into the mo’sl 
discrete location 
without being 
noticed! 


1 TRUE RMS 34 Range DMM 


Altronic Distributors 


Superb quality UL approved meter, ideal 
for hobbyist and professional alike, 
featuring fuse protection on current 
inputs, large high contrast 3.5 digit LCD 
display, high quality instrument leads, 
built-in stand and rugged construction. 

• True RMS AC measurement to 5kHz 

• Frequency Counter < 2kHz - 20MHz 
•Data Hold 

• Auto Power Off 

• Low Ohms Capability (< 2042) J 

• Zero Adjust on Low Ohms 

• AC < 200mV - 750V 

• DC Volts < 200mV - 1000VDC 

• Resistance < 200 - 20MQ > 

• Continuity Buzzer 

• AC/DC Current < 200pA - 10A 

• Shock-proof rubber holster 


Due to continual growth, we require bright 
electronic enthusiasts for a junior position 
in our Sydney & Melbourne Wholesale 
Divisions. 

This could be the career 
opportunity for you! 

Requirements: Must possess a positive attitude 
and be self motivated. Must be familiar with 
electronic components. An interest in Audio 
Systems would be a distinct advantage. Rapid 
promotion for the high achiever. 

Please contact the following to register your interest. 
Sydney - Peter Deeb on 02 9648 5266 
Melbourne - Paul Zervaas on 03 574 0065 


Waterproof 
Camera. ^ 

gc'nuinv Sum 1 

420 lines Hi-Res 

CCD Sensor, 

Swivel mounting 

bracket. Internal 

regulator - Does not 

require expensive regulated supply, 

Non-Corrosive Brass Housing Jj 

unlike others on the market! ^ 


Lens Cameras. 

Using only a 3 wire 
connection, these mini cam¬ 
eras can be installed so they 
are virtually undetectable. 4 
models to choose from. 


Laser Pointer 


This handy little keychain unit is ideal for lectures, 

seminars, building sites, guided tours. 


A V Transmitter. 

Easy to install with i 
[ only 4 wires to con- fA 
nect, it has a cover- ^ 
age of up to 2,000 feet. 
No power required and 
a BNC-RCA adaptor 
included 

Note: A separate unit is 
required for transmitting 
and receiving. 


Power ^^^B 

Supplies for 
Cameras. 

All cameras 
except PCB models. H 
M 9664 12V DC 500mA 
un-regulated $1 4- sc 
All PCB models use a 
regulated supply. 

M 9516 12V DC 500mA 
regulated $28 95 


BONUS OFFER 


Includes a FREE set 
of extra batteries! 


Instantly ready to use in just seconds, 
the IRODA T 2590 70W Gas Iron is 
perfect for any job! Br ^ 

ANYWHERE! 

ANYTIME! 


The first 100 callers to 
purchase either product will 
rn ^ be entitled to a roll 
of T 1100A solder 
11 PLUS a T 2449 
Ii Butane Refill FREEH 
M (Valued at $10.45) 


LCD Bike Computer 


A must for serious cyclists! 

Featuresi • Current Speed • Average 
Speed • Maximum Speed • Trip 
Time • Trip Distance • Total Distance 
(Odometer) • 24Hr Clock Time 
• Countdown Timer • Countdown 
Distance. Supplied with mounting I 
brackets, magnetic pickup, spoke 
magnet, even the battery! 


Features: • See-through gas chamber ] 
• Igniter built into cap • Uses standard 
butane gas • Supplied with safety stand, 
cleaning sponge, solder dispenser, blow 
torch, hot air blower and hot knife cutter 


ight delivery 


overn 


Serving the ^ 
electronics industr 
for over 


Fully adjustable from O ^0 30V @ 3 J\ 


SAVE $40 

M 3200A Was $239 

SPECIAL 

$ 199 


MODEL now 


NEW.-- 
OFFERS UP TO A 
MASSIVE 3 AMPS! 


Includes Temperature Probe 
& Thermocouple lor 
Measurements up to 1370 C! 


Features: • Separate controls for voltage and 
current limiting • Fixed 12V and 5V output rails 
• Precision LCD Voltage and Current Meters for 
fine adjustment for use in research labs, 
instrumentation testing, digital circuits, etc. 


Ideal for use in shop 
surveillance systems, 
door monitors, video 
intercoms, reversing 
monitor for large 


Ideal for schools, production lines, 
workbench, R&D departments, etc. 


safety applications. 


SCOOP PURCHASE 
The S 9001 offers a 


a greater viewing area. 


REDUCED TO CLEAR 

)1 Was $1391S 9005 Was $135IS 9008 Was 5 
130 Degree I B&W + Audio B&W + Aud 


JUST FINISHED SCHOOL ? 


S 9030 Was $135 IS 9010 Was $119 


S 9011 1 

S 9021 PINHOLE 

B&W + Audio 



B&W + Audio 
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MINI INVERTERS 


Plug- 

Pack 

Charger 


UHF Remote 
Control Switch 


Desoldering Tool 

Desolders a 
SiP. _ 14 pin 1C in 

around 30 

^ seconds! 


These amazing inverters provide 
240V AC power from your car 
cigarette lighter socket! Ideal for 
powering televisions, VCR's, lights, 
battery chargers, shavers, fax 
machines, etc. Features low battery 
indicator and overload shutdown. 

M 8110 fitted with car cigarette g 
plug, M 8115 fitted with screw 
terminals for either car cigarette I 
plug or crock clip lead (included). | 


This little gadget can easily be 
used to create a simple panic || 
alarm, remote lighting control WJfPjjJWff 
or to control any item remotely. W/M fffBI 

Operates in 3 modes: 

• On/Off ‘Momentary ^ m 

• Panic Features: • Latching/Non-latching 
Contacts • 2 Relay & 1 Transistor Outputs 

• Code Hopping • Audible confirmation 

• Integrated key ring • 387 bil- 
lion combinations • 30m oper- I 
ating range (open area) *24 V 

DC 1 Amp contacts 
A 1019 Spare Remote RRP $44.95 


Charge your 
batteries in less 


than 8 hours 


r The T 1280 makes 
it a breeze to remove 
components from any 
PCB, even double sided, 
through-hole plated 
boards. All it needs is a 
squeeze or two on the 
trigger and the 
component virtually 
falls out. 


with this 

versatile charger! Charge 
either 2 (5hrs charging time) 
or 4 (7hrs charging time) 

AA batteries at a time. Suits 
Nicad or Ni-Mh 


BONUS OFFER 

Every M 8110 includes a FREE P 0150 Lighter 
Socket Double Adaptor (RRP $12.95 Value) 


t&v The first 50 callers to purchase a T 1280 
Iff receive a T 1274 Bench Stand, valued 
00* at $24.95 . FREE! 

The T1274 keeps your T 1280 safely upright 
on your bench and shields the hot element! 


Premium Quality Rechargeable Cells! At these prices, 
it won't take long for these to pay for themselves 
compared to carbon or zinc-alkaline batteries! 


NiCad Batteries 

NiCads will eventually pay for 
themselves, and can provide hundreds of recharges if cycled periodically. 
They can be used in just about any battery powered appliance. 


NiCad Batteries 
with tags... 

...for toys and cordless tools 


This quality aluminium , 
tool case measures 460 
x 325 x 150mm. 

Features all aluminium 
side panels, unlike 
others around which 
have plastic panels! 

•Tools pictured in box i 
not included M 


_ Sooner or later, your 

model racing car or 
* cordless drill will 
3 stop when the 
K batteries give up. Take 
M advantage of these 
$ LOW PRICES to put 
some life back 
into your toys and 
cordless tools! 


I Santa's 
Xmas Tree 
[Lights Kit 

This nifty little project 
consists of five strings of 
^ super bright LED’s that 
' ' flash in a random 
pattern to jazz up 
your xmas tree! 

Variable 


Indoor & Outdoor 
Thermometer 


Features • Dual display 
for internal/external 
temperatures • Memory 
function • 3m lead • 
Desk or wall mount 


/deal for use in hydroponics, 
garden centres, shade 
houses, monitoring air 
conditioning, aquariums, 
wine cellars, etc. 


* (J I ni'iiri *s • 

flash rate • Low’ 
Voltage(Suitable for kids) • Easy 
construction • Modular design allows 
you to add more LEDs anytime! 

“ 95 A 


24 Pcs Combination K| 


Includes: • Side 

cutters • Long 

nose pliers • 6 

Jew’eller screw- 

drivers • j 1FJ 

Tweezers • 

Handle plus That's 
extension bar • 4 
Sockets, 7,8,9 & 

10mm • 9 bits, 2 
Phillips, 2 Slotted and 5 star 
All housed in a plastic fold 
up case. 


MAINS MONITOR 


K 1150 

M 9666 12V AC 500mA 
Plugpack £$> 1 4-* 50 


(EA June ’99) Protect your valuable equipment from 
destructive power spikes. See website for full details. 

95 


K6048®59 

ANEMOMETER 


1.5A Regulated 
Car Adaptor 


(SC Mar. '99) Monitor wind speed and prepare for high 
winds with this little early warning alarm. See w’ebsite for 
full details. 

95 


Simply plugs into your car's cigarette 
lighter socket. 

interchangeable SE3BMSI 

tips to suit most El fEjJmBSji 
DC power sockets. lEElBEm pj| 
Fuse protected. All 
voltage settings 

regulated 1.3, 3, 4.5,' 


K 1160 $ 69 

VIDEO TITLE GENERATOR 


MINI DRILL KIT 


Great for drilling 
PCBs, polishing, 
or engraving. * 


(EA Sept. ’99) Add titles to your home videos or 
surveillance video tapes. See website for full details. 


* 4 WAY VIDEO SWITCHER 


(EA Nov. ’99) Monitor up to 4 video sources on a single 
monitor automatically. See website for full details. 


M 9664 12V DC Adaptor to suit $14.50 


174 Roe St. Perth W. A. 6000 
Phone (08) 9328 1599, Fax (08) 9328 3487 
MAIL ORDERS C/- P.O. Box 8350 
Perth Business Centre, W.A. 6849 


**No Risk 14 Day Money Back Guarantee: If you are dissatisfied with our goods for any 0K0000000U DinersCtuh 

reason, please return to our premises within 14 days of our despatch date and we will refund welcome j/k K ' v lnimtutional‘ > 

your purchase in full, less transport costs. All items must in NEW condition. 

! ***1 year minimum warranty: 12 months from date of supply. Goods becoming faulty in this Heavy Service: All orders of lOkgs or more must travel Express Road—Please allow up to 
period should be returned to our premises with evidence of purchase and $6 money order, 7 days for delivery. $12.00 to lOkgs. $15.00 over lOkgs. Insurance: As with virtually every 
! cheque or stamps to cover return postage. other Australian supplier, we send goods at consignee's risk. Should you require insurance 

Standard Delivery & Packing Charge: $5.00 to 500gms, $6.00 500gms-l kg, $9.00 lkg-5kg. cover against loss or damage please add $1.00 per $100 of order value (minimum charge 

i Where possible we process your order the day received and despatch via Australia Post. Allow $1). When phone ordering please request "Insurance". Altronics Resellers: Chances are 

[approx 9 days from day you post order to when you receive goods. there is an Altronics Reseller right near you—check our catalogue, phone us for details of 

•Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will process your order the the nearest dealer. An up to date reseller listing is available at our internet site at 
[day received (if placed before 2.00PM WST) and despatched for delivery the next day. Country ww\v.altronics.com.aii 24 hours a day. 

areas please allow an additional 24-48 hours. __ _ ' • 


12 months minimum warranty 


Powerful, 
compact 
& robust! 


S 4705 700mAh 
A A Was $2.50 

10 + 


S 4710 1500mAh 
|C Size Was $5.50 

4+ 


S 4715 1500mAh 
D Size Was $7.25 

NOW® 6 

10 + 

$C50 


S 4605 800mAh 
AA Size 

NOW 

$0.50 


S 4608 1800mAh 
C Size 

NOW 

$C-80 


f RONUS OFF ER 
FREE T 2193 8pc 
Insulated Screwdrivei 
Set with ever/ T 5020 
purchased. 
(Valued at $16.95) 


OR BUY 10 PCS OR MORE AT JUST 

$Q I $0.50 


Suitable for 
portable radios, 
TVs, CD Players, 
Electronic games, 
calculators, etc. 


M 8110 140W 
Was $145 

KK9 

NOW 

NOW | 


*2251 


Perth (08) 9328 1599 I -800 999 OO/ 


order line (08) 9328 3487 
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IrDA transceivers 
run at up to 4Mb/s 

Vishay Telefunken has released what it 
claims as the industry’s first IrDA-compati- 
ble transceivers capable of fast-infrared 
operation from voltage supplies ranging 
from 2.6V to 5V. Offering data rates up to 
4Mb/s, the new devices are the first on the 
market to offer full performance across this 
voltage range and to be functional at volt¬ 
ages as low as 2.4V, allowing OEM design¬ 
ers to use a single device for 2.6 - 5V 
designs in notebook computers, digital 
cameras and other systems. 

The six new devices offer designers a 
choice of three package styles. Side-view 
(TFDS) and top-view (TFDT) devices are 
packaged in a surface-mount package mea¬ 
suring 13 x 5.3mm with a height of 5.6mm, 
while devices in the company’s BabyFace 
package (TFDU) can be mounted for either 
top or side orientation and measure just 
9.7 x 4.7mm with a height of 4mm. 

By integrating the preamplifier of the 
receiver and the driver stage of the trans¬ 
mitter, the new devices combine the func¬ 
tions of two ICs and eliminate a large num¬ 
ber of discrete components. Many competi¬ 
tive solutions require up to nine discretes, 
the new Vishay Telefunken products, by 
contrast, require as few external compo¬ 
nents as a current-limiting resistor and 
bypass capacitor. 

To minimize power consumption and pro¬ 
long battery life in notebooks, palmtops, PDAs, 
and digital still and video cameras, the new 
devices are specified for a supply current of 
3mA while operating and just luA in shutdown 
mode. A split power supply design allows 
transmitter and receiver to be powered inde¬ 
pendently and further saves on battery life. 

For more information contact Vishay 
Intertechnology, 63 Lincoln Highway, 
Malvern PA 19355-2120, USA. 


LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 


1GHz differential 
amp is very linear 

Analog Devices Inc (ADI) has announced a 
new intermediate frequency (IF) differential 
amplifier 1C with the high linearity, low 
noise performance required for cellular 
base stations, cable modems, set top 
boxes, radio link, instrumentation and 






other IF applications. 

Until now, designers have struggled with 
more expensive, cumbersome, discrete 
designs with poor performance. As part of 
ADI’s initiative to bring precision to the RF/IF 
market, the AD8350 provides a monolithic 
integrated circuit in a tiny footprint to meet 
the need for high performance, smaller and 
lower weight solutions. 

Designed to meet the demanding perfor¬ 
mance requirements of communications 
transceiver applications, the AD8350 makes 
possible a high dynamic range differential 
signal chain with exceptional linearity and 
increased common-mode rejection. This 
makes circuits less susceptible to noise, 
resulting in high-quality, reliable wired and 
wireless communications. The AD8350 can 
function as a variety of devices, including a 
general-purpose gain block, an ADC (analog- 
to-digital converter) buffer, and high-speed 
data interface driver. 

The AD8350 enables a completely differen¬ 
tial IF circuit, from the IF output of a mixer to 
the baseband device. The amplifier’s gain off¬ 
sets typical filter losses, maintains high com¬ 
mon-mode rejection ratio (CMRR) and is easily 
impedance matched. It can also be used as a 
single-ended to differential conversion device. 

For more information contact Analog 
Devices, Suite 4/1621 Point Nepean Road, 
West Rosebud 3940. 


‘Most accurate’ 3-5V 
auto-zero op-amps 

Analog Devices Inc has announced the 
release of the AD855x and AD857x fami¬ 
lies of high performance, low-cost, auto¬ 
zero op-amps for high-volume applications. 
Through extensive enhancements to 
proven design architectures, the 
AD855x/Ad857x are claimed as the 
world’s most accurate 3 - 5V op-amps. The 
enhancements also allow ADI to price 
them at half the cost of competitive parts. 

According to ADI earlier entrants to the 
low-cost, auto-zero amplifier market com¬ 
promised performance, forcing design engi¬ 
neers to worry over error budgets and 
spend additional design time compensating 
for op-amp performance. Their only alterna¬ 
tive was to buy expensive chopper ampli¬ 
fiers, generally priced well beyond most 
high-volume cost constraints. 



With greater than 20-bit accuracy, the 
AD8551/8552/8554 and 

AD8571/AD8572/AD8574 op-amps offer 
uncompromised performance. Design engi¬ 
neers can easily meet error budgets and cost 
constraints, save design time and improve 
time-to-market. 

Specific features for the two families 
include offset voltage as low as luV over a 
-40 to +125°C range; almost immeasurable 
drift over time and temperature; lowest volt¬ 
age noise among auto-zeroing amplifiers 
and no 1/f noise; and the shortest over¬ 
load recovery time (250us max, 50us typi¬ 
cal) among auto-zeroing amplifiers. 

For more information contact Analog 
Devices, Suite 4/1621 Point Nepean Road, 
West Rosebud 3940. ❖ 
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A look at Linux with 

red hat 6.0 

Red Hat 6.0 is out, and with a raft of improvements over Red Hat 5.2, it 
could well give Windows a run for its money. With a decent GUI and a host 
of included software, there’s even more reason to give it a go. 

by Jean-Baptiste Cattley 



T here’s no doubt about it, Linux is 
gaining a huge amount of popularity. 
No longer the exclusive domain of the 
technological elite in the IT sector, 
Linux is starting to find its way into the 
home/hobby market, with inroads into the 
SOHO sector as well. With the release of 
Red Hat 6.0, Linux has came one step clos¬ 
er to being the perfect consumer OS. So is 
Linux ready to compete against Windows in 
the desktop market? Depends where you 
stand... 

Getting Linux 

One of the main selling points of Linux is 
the fact that it’s actually free. The kernel, 
the base libraries and more software than 
you could shake a stick at are all available 
for download on hundreds of FTP sites 
across the world. All you (theoretically) need 
to do is download all the required packages, 


and install them on your machine. 

Due to the rather staggering amount of 
organisation it takes to build a Linux sys¬ 
tem from scratch, however, there are a 
number of organisations and companies 
out there that put together their own ‘dis¬ 
tributions’ of Linux (such as Debian, 
Caldera, SuSe, Slackware and Red Hat), 
each with their own configuration and extra 
software. There’s no ‘best’ distribution, 
but Red Hat has a reputation for being the 
most usable by non-geeks, and is possibly 
the most professional. 

If you go and buy the boxed set of Red Hat, 
the first thing you’ll notice is that far from 
being given away for free, it’ll set you back 
somewhere between $85 and $125 — 
almost as much as Windows 98! What you’re 
paying for here is not the software itself, but 
for having the whole collection on a bootable 
CD, and a 30-day tech support contract. 


You also get another CD with the full 
source code of the whole operating system, 
a CD full of full and trial versions of Linux 
applications, and two very handy printed 
manuals. It’s amazingly cheap, and you get 
your money’s worth, no question. 

Installation 

RH6 will install on just about anything; if you 
don’t want the GUI, you could probably get 
away with a 486/50 with a couple of hundred 
megs of disk space, but if you want to get the 
most out of it, give it at least a Pentium 150 
and half a gigabyte. Installation itself is 
straightforward, the CD is bootable, however 
you do have to partition your hard drive — a 
first taste of the hands-on approach you 
need to take with Linux. 

Once you’ve done that, and you’ve config¬ 
ured X-windows for your video card — the only 
other tricky part of the install — you’re pretty 
much away. As with everything Linux, the setup 
process has been designed for power users — 
the default options are not always suitable, so 
you need a little general wherewithal, and the 
ability to read the manual to find the answers 
you need. If your VCR still blinks 12:00, you 
might get stuck here — but I think the average 
EA reader can probably handle it. 

GUI eyed 

Possibly the biggest change to Red Hat since 
version 5 is the inclusion of a couple of 
decent graphical user interfaces, namely 
Gnome/Enlightenment and KDE. Also, the 
system now starts the GUI at boot — so you 
never have to deal with a scary-looking text 
console if you don’t want to. This is a huge 
step towards getting the average user to use 
Linux — Windows 95 has lead people to treat 
the GUI as a integral part of an system, and 
the lack of a single standard interface in Linux 
has scared a lot of people off, until now. 

Gnome, along with the Enlightenment win- 



Partitioning your hard drive ready to install — and this is the user-friendly 
version of the partitioning software. Not for the faint-of-heart, but if you can 
get through this, the rest is easy. 
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dow manager, is the latest and greatest GUI 
for Linux. It has all the bells and whistles you 
could hope for, including a Win95-looking 
taskbar, multiple desktops, Themes support, 
Intellimouse support, session management 
— you name it, it’s got it. 

Unfortunately, while it looks great, the 
Teel’ isn’t quite up to scratch... the whole 
thing’s a little clunky, and the default window 
behaviour can be downright annoying. Much 
nicer, in my opinion, is the KDE environment, 
(which you can set as the default with the 
‘switchdesk’ command.) It lacks some of the 
amazing features of Gnome, but the interface 
looks a lot cleaner, feels a lot snappier, and 
is generally a lot simpler and easier to use. 

Both interfaces are almost as usable as 
Win95, but if you’re used to Windows, you’ 
miss little things like having right-click edit 
menus for every text control, and fully-inte¬ 
grated drag-and-drop. It’s very tempting 
sometimes just to reboot back to the familiar 
surroundings of 95, and complain about 
Explorer for a while... 

Neat Stuff 

RH6 includes some 
downright nice graphi¬ 
cal tools, including lin- 
uxconf, a rather handy 
graphical configura¬ 
tion tool that lets you 
set up everything from 
boot options to net¬ 
work adaptors to file 
sharing... It’s so 
much easier than fid¬ 
dling round in a mil¬ 
lion configuration files 
manually, though you 
are of course free to 
do so if you want. 

There’s also kppp, 
an internet connec¬ 
tion manager that’s 
even easier to use 
than Dial-up 

Networking in 

Windows — if you 
ever tried to get PPP 
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Gnome, the 
default GUI 
installed with 
RH6... it looks 
cool, but it's a 
little clunky to 
use every day. 
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KDE: older than 
Gnome, and not 
so annoying... it 
looks a lot more 
professional 
too, and is a lot 
nicer to use. 


working under Red Hat 5.0, you’ll realise 
what a boon this is. Netscape Communicator 
comes installed as standard, and there’s a 
huge amount of other software that comes 
with the average installation — including The 
GIMP, an image-manipulation app to rival 
Adobe Photoshop, email packages, web 
browsers, personal organisers, media play¬ 
ers, games, utilities... the list goes on. 

The included Applications CD includes 
StarOffice, an interesting office suite that I 
mentioned in the July 1999 Computer Clinic 
column, although to be honest the rest of the 
software on the CD is not really aimed at the 
average home user. 


The Way of the Penguin 

So what’s it like to actually use? Well, the 
provided apps are all fine, if a little, urn, alien, 
and the GUI is nice enough, though again, it 
takes a little getting used to. There’s certain¬ 
ly nothing you can’t do in Linux, and the thing 
pretty much never crashes, but it still takes a 
fair bit of nous to get the whole thing working. 

One reason for this is the somewhat decen¬ 
tralised nature of the system — there’s no 
‘My Computer’ for central resource manage¬ 
ment, and there’s no system registry to keep 
all of the configuration data. Due to the open- 
source nature of Linux, the operating system 


is a loose collection of components that hap¬ 
pen to work together — and so keep their con¬ 
figuration files and settings wherever the indi¬ 
vidual programmers saw fit to put them. This 
means that if you need to change something, 
you have to hunt through the docs hoping to 
find a mention — assuming you know what 
you’re looking for. 

I got nearly everything working the first day, 
but getting my soundcard working was a pain, 
and sharing files with my NT box took hours of 
scrolling through decidedly vague documenta¬ 
tion and looking things up on the net. That’s 
the biggest problem with Linux, even now: you 
really have to hack around and experiment in 
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Spotlight on Software 


order to get it all running smoothly. 

If you’re not afraid to do that, though, you 
can have a lot of fun, and use some really 
great software on a platform that’s rock-solid 
and incredibly powerful. Best of all, when 
you’re ready to move up from a simple desk¬ 
top implementation, Linux is ready to use as 
a fileserver, internet router, web server — 
things you could spend thousands on for a 
commercial operating system. 

The trouble with comparing Linux with 
Windows is that the two operating systems real¬ 
ly were developed with different aims in mind. 
Windows was squarely aimed at home and 
office users — people who want a ready-made 
system that just works, no assembly required. 

Linux on the other hand was written for 
(and by) hackers, systems administrators 
and type ‘A’ personalities — people who 
spurn wizards, talking paperclips — people 
who enjoy editing configuration files by hand. 
The two operating systems are converging 
somewhat, as Microsoft realise that not 
everyone wants their hand held all the time, 


and the Linux people realise that user-friend¬ 
ly doesn’t have to mean dumbed-down. 

The essential difference is still there, 
though, and if you want consistently high-qual¬ 
ity software with no soul whatsoever — the 
digital equivalent of Macdonalds — and you 
don’t mind paying for it, then Windows is still 
the OS for you. The applications are there, the 
hardware support is there — you’re set. 

If, on the other hand, you don’t mind get¬ 
ting your hands dirty and you want an incred¬ 
ibly powerful OS with more features than you 
can shake a stick at, then go Linux. There 
aren’t as many popular applications floating 
about at the moment, and getting full support 
for all of your hardware can be tricky, but this 
will change as Linux continues to gain in pop¬ 
ularity. Red Hat 6.0 is a huge improvement 
over Red Hat 5; now that it boots straight to 
a very usable GUI by default, and has some 
decent graphical configuration tools, virtually 
anyone can at least use the thing effectively. 
It really is fun to use, and it’ll impress your 
friends all to bits, too.* 


Rad Hat Llaax 6 

Good points: Cheap, effective, Gives 
Windows a run for its money. 

Bad points: Still not quite there yet in 
the installation side of things. 

RRP: $85 (cheap!) 

Available: Netcraft Australia, P.O. Box 
390, Blackwood, SA 5051. Phone: 
1800 454 689; Fax: (08) 8278 8325; 
email: sales@netcraft.com.au; 
Website: www.netcraft.com.au/redhat 

Web links 

1 [ www.redhat.com ] 

E [ www.netcraft.com.au/redhat ] 

‘k [ www.debian.org ] 

[| [ www.linux.com ] 

[ www.slackware.com ] 
g [ www.calderasystems.com ] 

I [ www.gnome.org ] 

P ( www.kde.org ] 



RF Extender 

for IR Remotes 


Produit Review 


Infra-red remote controls are great, but they’re essentially limited to operation in the same 
room — not much help when you want to watch a movie on a TV in a different room from 
your VCR or DVD player. But now there’s a neat little system that lets you do just that, 
without having to run cables... 


by Jim Rowe 

A FEW YEARS AGO, remote controls might 
have seemed a bit of a ‘rich man’s indul¬ 
gence’ when it came to driving the enter¬ 
tainment gear in a typical loungeroom. 
But nowadays, what with our VCRs, CD players, 
set-top boxes and DVD players, they're almost 
essential — if you’re hoping to sit down and 
enjoy the movie or music, anyway. 

The infra-red (IR) remote controls supplied 
with most modern consumer gear are usual¬ 
ly very reliable, too, although they do have 
one limitation. Because they rely on what’s 
still essentially optical communication (albeit 
at a wavelength invisible to human eyes), 
they do need a reasonably clear ‘line of sight’ 
to operate. Sometimes you can t>ounce’ the 
beam from a ceiling or wall, but even so you 
really need to be at least in the same room 


as the equipment you’re controlling. 

That’s not much help if you want to watch a 
movie on a TV in another room, which is why 
some up-market AV gear is fitted with ‘wire¬ 
less’ remote control — using UHF radio waves 
instead of infra-red. Unlike IR radiation, UHF 
waves can go through typical internal walls 
and floors/ceilings, so controlling things from 
a different room is generally quite feasible. 

UHF remote controls have limitations of 
their own, of course. They’re more suscepti¬ 
ble to outside interference, for example. But 
they do have the advantage of operating 
through walls, floors and ceilings. 

So what, I hear you ask. Since most of us are 
stuck with IR remote controls, how do we solve 
the need to control things from a different room? 

Well, there’ve been Vvired’ extenders avail¬ 


able for a while, even in kit form. These have a 
small IR detector unit which you can locate in 
the room you want to do the controlling from, 
and a matching IR ‘re-transmitter’ unit which is 
placed in front of the VCR, DVD or other gear you 
want to control, wherever it’s located. The two 
are then linked with a cable, so that when you 
use your remote control(s) in one room, the 
extender system reproduces the IR pulses back 
in the other room to achieve the desired control. 

Which is great, of course. Except for the fact 
that you have to run a cable, from one room to 
the other. This can be a real pain, even when 
it’s feasible. Often it’s almost impossible, 
especially if you want to do the job neatly. 
There must be an easier way, surely! 

Yes, there is — now, at least. Jaycar 
Electronics is now offering a neat little ‘RF 
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Remote Control Extender’ set, the AR-1805, 
which allows you to use your standard IR 
remote(s) to control gear in another room with¬ 
out having to run any cables at all. It consists 
of two compact and unobtrusive little 
transponders, one of which sits on the top of 
the TV you’re viewing, and the other some¬ 
where in front of the VCR or DVD player, etc., 
where it’s facing the latter’s IR detector. Once 
they’re in position, and hooked up to their indi¬ 
vidual 'plug pack’ power supplies (included), 
the system is ready to use without further ado. 

The two transponders are virtually identi¬ 
cal, apart from labels identifying one as the 
Transmitter and the other as the Receiver. 
(The Transmitter has the IR detector/UHF 
transmitter, and goes in the room where you 
are, while the Receiver has the UHF receiv- 
er/IR emitter, and goes in the room where 
the equipment is.) They each consist of a 
base 60mm square and 25mm high, with a 
half-cylinder ‘eye’ section on top measuring 
about 48mm wide and 32mm high, with 
curved red filter on the front. This both pans 
from side to side through +/-45°, and/or tilts 
back by about 80°, to make it easier to line 



up the IR path at each end. 

On the top of each unit there’s also a short 
vertical UHF wire antenna, about 110mm 
long and ending in a tiny circular loop for 
safety. The units operate on a nominal fre¬ 
quency of 433.92MHz, which is allocated for 
this type of use. The transmitter unit has a 
rated RF output of 5dBm +/-5dBm (roughly 2 
- 3 milliwatts), giving a range of up to 100m 
with no intervening walls, etc. 

Although the base part of both units has a 
compartment with a removeable bottom lid, 
which looks to have been designed to accept 
a 213-type 9V battery, as mentioned earlier 
they’re actually supplied complete with 
9V/100mA plug pack supplies. These are 
almost ‘overkill’ in terms of running them, as 
both units draw less than 10mA idling, and 
only 20mA during control pulsing. The DC 
power cables plug into the rear of the bases 
via 3mm OD concentric connectors. 

A nice feature is that both transponders 
have a visible LED inside the upper ‘eye’ sec¬ 
tion, alongside the IR detector or emitter, to 
confirm system operation and also assist in 
setting things up. 


Trying it out 

Jaycar sent us a sample AR-1805 system to 
evaluate, and we were able to try it out with 
both a VCR and a DVD player. We tried it first 
just between adjoining rooms, and then 
between one room upstairs and another 
downstairs. One setup had a range of about 
10m, through a single internal wall, and the 
other a range of about 15m through both a 
wall and a ceiling/floor. 

In each case there were no hassles at all, 
and the remotes worked just as well as if 
they were in the same room as the VCR or 
DVD player. We noticed that the Receiver 
LED flickered occasionally ‘by itself’ (pre¬ 
sumably due to external interference on the 
433MHz band), but this didn’t appear to pro¬ 
duce any malfunctions — or any response 
from the equipment, in fact. 

We really liked the visible LEDs in both the 
Transmitter and Receiver units, by the way, 
because they allow you to line up each unit 
and check that it’s operating. Seeing the 
Transmitter ‘blink’ in response to your remote 
button pressing is also quite reassuring... 

Overall, we found the system not only cute 
and easy to install, but very functional as 
well. At the quoted price of $119 it seems a 
little pricey, although it does provide every¬ 
thing you need — including the two plug pack 
power supplies. 

One little suggestion, though. Without bat¬ 
teries in the base of each transponder, 
they’re a bit light; even the weight of the DC 
power leads tends to pull them away from 
where you place them. It would be a good 
idea to ‘weigh them down’ by placing a few 
pieces of metal in what would have been the 
battery compartments. Don’t use a battery, 
because in time it would leak corrosive chem¬ 
icals; but a few surplus nuts and bolts in a 
small plastic bag would probably be fine. ❖ 


Jaycar AR-1805 RF 

A compact system to allow IR remote 
control to extend between rooms, 
using a UHF radio link to avoid cable 
hassles. 

Good Points: Very easy to set up. 
especially using the visible LEDs. 
Reliable in operation over typical 
distances within a home. 

Weak Points: Transponders are a 
little light; weighting the bases helps. 
The price seems a bit high. 

RRP: $119.00 

Available: Jaycar Electronics stores 
and dealers. Enquiries to (02) 9743 
6144 or www.jaycar.com.au, or order 
direct via 1800 022 888. 
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Motorola buys General 
Instruments for US$1 IB 

MOTOROLA APPARENTLY believes 
most consumers will choose cable over 
enhanced phone lines to combine entertain¬ 
ment, the Internet and telecommunications 
services. In pursuit of becoming a major 
player in the market for integrated voice, 
data and video transmissions over cable, the 
company has agreed to pay US$10.7 billion 
for General Instruments. 

The largest maker of TV set-top boxes that 
deliver cable, phone service and Internet 
access, General Instruments holds 90% of the 
world market in digital cable boxes and 60% 
of older analog models. Its nearest competitor 
is Scientific-Atlanta. GI had US$1.98 billion 
in sales last year, compared with Motorola’s 
$29.4 billion. 

In 2000, the number of digital set-top 
boxes in US homes is predicted to triple to 
7.9 million from this year’s total. Sales are 
predicted to reach US$9.3 billion by 2003. 

Following the merger, General Instrument 
shareholders will own 17% of Motorola. 
Chief Executive Ed Breen will join Motorola 
as head of a unit that combines his company 
with the cable business of Motorola’s 
Internet and networking group. 

Motorola is expected to use its chip manu¬ 
facturing operations to supply General 
Instruments with support chip ICs. 
Currently, GI’s set-top boxes are built 
around digital signal processor ICs from 
Broadcom. That is not likely to change since 
switching to a different DSP would require a 
time-consuming redesign of the boxes. 

Visor: a new rival 
for the Palm Pilot 

THE MARKET FOR handheld computing 
devices has welcomed a potentially power¬ 
ful new contender, as Handspring Inc., the 
heavily funded Silicon Valley start-up 
launched its long-awaited ‘Visor’ system 
that offers users a cheaper and more expand¬ 
able hand-held computer than the market¬ 
leading Palm Pilot from 3Com (but software 
compatible with it). 

The Visor was designed by Donna 
Dubinsky and Jeff Hawkins, the same entre- 
preneural duo who developed the Palm Pilot, 
which is already used by some four million 
people worldwide. Dubinsky and Hawkins 
left Palm in 1998 to form Handspring. 

The Visor lets users plug a variety of pieces 


of hardware into a basic unit via a so-called 
‘springboard’ that connects hardware to the 
Visor. Among the add-ons are adaptors for 
playing music, making phone calls, taking 
pictures and playing computer games. One 
add-on to the Visor is a cartridge that looks 
like the top of a cellular phone, which com¬ 
bines the two devices by automatically dialing 
numbers in a user’s phone book. The Visor 
has a built-in microphone and the add-on has 
an ear piece. A variety of software applica¬ 
tions is also available and are loaded into the 
system from credit-card-size memory cards. 

The Visor is about 16mm thick and mea¬ 
sures 75 x 125mm. The LCD screen takes up 
most of the surface. It has 2MB of memory 
— the same as the base Palm Pilot — and 
can store about 6000 addresses, five years of 
appointments, 1500 to-do items, 1500 


memos and 200 e-mail messages. The 
Deluxe version has 8MB of memory. 

Unlike the Palm Pilot, which has been 
popular in the business community, the 
Handspring unit is being directed at the con¬ 
sumer market. Initially the machine will only 
be available from Handspring’s Web site. 
Next year, the device will be distributed 
through traditional retail channels. 

Well aware of the Visor announcement, 


3Com made its surprise announcement of 
spinning off the Palm unit less than 24 hours 
before the Visor launch — taking some 
attention away from the launch of the new 
competitor. 

While they will compete, there are strong 
ties between Handspring and the Palm unit 
beyond their common founders. For one, 
Handspring is using the Palm operating sys¬ 
tem and is one of Palm’s ‘strategic partners’. 
Palm officials said they welcome the entry of 
the Visor, which will likely broaden the 
overall market of handheld devices, a devel¬ 
opment from which Palm also stands to ben¬ 
efit. “They are doing exactly what we want 
licensees to do: to take our platform and 
extend it in different ways”, said Alan 
Kessler, president of Palm Computing. 
“Handspring will help drive more success in 


a larger Palm economy by spurring more 
software and hardware development.” 

The Visor’s base unit will sell for US$179. 
A high-end unit will list for $249 in an 
upgraded version. By comparison, the 
newest Palm Pilots cost around $500. 

Some analysts predict Handspring will sell 
about one million Visors in the next year. By 
comparison, 3Com sold about 1.6 million 
Palm devices last year. 



Handspring Inc’s founders (L to R) Jeff Hawkins, Chairman and Chief Product Officer; 
Donna Dubinsky, Chief Executive Officer; and Ed Colligan, VP of Development and 
Marketing. Handspring has just announced a range of lower priced, more expandable 
products to compete with the Palm Pilot, which they also developed. (Business Wire) 
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Sony invests in TiVo, too 

CONSUMERS HAVEN’T BEEN lining up 
yet to buy TiVo digital television 
recorders, but corporate interest in the 
devices is growing as Sony announced a 
US$25 million investment in the 
Sunnyvale company. As expected, Sony 
said it would also join its long-time Dutch 
technology partner Philips in manufactur¬ 
ing and marketing the TiVo recorders. 

TiVo’s ‘personal video recorders’ are, in 
essence, high-capacity computer hard drives 
that let viewers replay a portion of a TV pro¬ 
gram while the machine continues to record 
the actual broadcast. Thus, viewers can take 
a telephone call and put a TV broadcast ‘on 
hold’, then afterwards continue to watch it in 
‘delayed real time’. By quickly skipping 
over commercials, viewers can also catch up 
with the real broadcast. 

Sony will own 8.8% of TiVo, which has 
planned an initial public stock offering that is 
expected to raise at least US$71.5 million. 

TiVo is not alone in the market for PVRs, 
which cost from US$500 to $1500. Silicon 
Valley company Replay Networks of 
Mountain View co-developed the technolo¬ 
gy, and has licensed Matsushita Electronics’ 
Panasonic subsidiary to sell its product. 

Sun swallows Star, 
sends out its Rays... 

SUN MICROSYSTEMS HAS taken a shot 
at the heart of one of Microsoft’s most prof¬ 
itable product lines. Following the Mountain 
View computer maker’s acquisition of soft¬ 
ware firm Star Division of Fremont, Sun 
announced it would immediately make the 
StarOffice suite of business applications 
available for free download from the 
Internet. The Star Office suite includes word 
processing, spreadsheet, presentation graph¬ 
ics and several other applications. 
Microsoft’s Office suite starts at around 
US$400 and comes in a box of CDs. Unlike 
Microsoft Office, StarOffice can run not 
only on Windows but also on the Linux, 
OS/2 and Sun Solaris operating systems. 

Star Division was founded in Germany in 
1985 by Marco Boerries, who later moved 
the company’s headquarters to Fremont in 
Silicon Valley. All 155 Star Division 
employees have been offered jobs with Sun, 
and Boerries has become Sun’s new VP of 
Web-based Applications. 

Sun claims that a whopping 250,000 peo¬ 
ple downloaded the 65MB StarOffice during 
the first week it made the office application 
suite available for free download from its 
Web site (www.sun.com/staroffice). Sun 
CEO McNeally said the heavy demand for 
the free software shows Sun could succeed in 
its effort to break Microsoft’s stranglehold 
on the business applications suite market. 
“This is the way you change the computing 
model”, McNealy said at a conference the 
following week. 


Only days after making the free software 
available. Sun also unveiled a line of‘Sun 
Ray’ network terminals, aimed to replace 
Windows-based PCs in computer networks 
in schools and other institutions. The Sun 
Rays consist of little more than a monitor 
and keyboard. Network connection circuit¬ 
ry built into the keyboard allows the sys¬ 
tem to connect to powerful network 
servers that store applications and data 
files. Users only need a credit card-sized 
access key to use any Sun Ray machine in 
a given company or school. 

Made for Sun by Taiwan’s Mitac 
International, the Sun Rays could hardly be 
cheaper. Sun plans to sell them for US$499, 
but is also planning to lease the machines for 
just $9.99 a month. Including the computer 
servers, software, networking equipment and 
other components, the machines will cost 
companies around US$30/month. 

Sun said the new machines are not 
designed to compete with Windows desktop 
computers in general-purpose work environ¬ 
ments. Rather, they are aimed at specific, 
large niche markets that evolve around 
intensive data entry and retrieval such as in 
banking and libraries. They require a 
lOMb/s TCP/IP based network as well as a 
Sun server computer. 

Microsoft nets Visio 

MICROSOFT HAS leveraged the power of 
its half-trillion dollar market value by paying 
US$1.3 billion in Microsoft stock for 
Seattle-based Visio, a leading publisher of 
technical drawing software. 

Visio will become a division within 
Microsoft’s business productivity group, 
which includes the Office suite of products. 
The Visio 2000 line of diagramming and 
drawing software titles will be marketed as a 
“separate but complementary” addition to 
the Office suite of programs, according to 
Microsoft senior VP Bob Muglia. 

Solectron pays US$2B 
for Smart Modular 

AMERICA’S LARGEST high-tech contract 
manufacturing company, Solectron, is 
branching out into the memory module 
design and production arena with a US$2 bil¬ 
lion, all-stock takeover of memory chipmak- 
er Smart Modular Technologies. 

Solectron is based in Milpitas in 
California and does about US$10 billion a 
year in contract manufacturing work — 
mostly board-level assembly for hundreds 
of computer and electronics companies in 
Silicon Valley and elsewhere. Smart 
Modular is located in neighboring Fremont 
and sold US$714 million worth of memory 
modules in 1998. Its main products are 
memory modules, flash smart cards and 
embedded high-performance computer 
modules. Most of Smart Modular’s manu¬ 
facturing was already done by Solectron. ♦> 


OTV: A first-hand report 

HDTV IS HERE (in America) at last. 
In May, the first television stations 
around the United States began 
broadcasting in high-definition televi¬ 
sion (HDTV) format. Having written 
about the ‘coming age of digital TV’ 
since the early years of the Bush 
Administration, I just couldn’t resist... 

So thanks to my son’s best friend, 
who works in the video department of 
a local electronics superstore, I now 
have a 65-inch 16:9 aspect ratio 
HDTV set plus a set-top receiver box 
that picks up the signal broadcast 
from a TV tower in San Francisco 45 
miles away. The package, normally 
selling for around US$8500, cost 
$4500 and that was a good deal by 
any measure. 

$4500 for a new TV, I hear you 
exclaim — are you nuts? Yes, I am! 
(Life get a lot simpler when you can 
concede to that...) It is a little much, 
to be sure, especially since I don’t 
watch much TV. But Star Trek in 
HDTV is awesome! 

In Silicon Valley, there are now five 
local network channels (ABC, CBS, 
NBC, Fox and UPN) broadcasting in 
HDTV. Actually, all they are doing is 
broadcasting regular programming in 
both ‘DTV’ (the new popular term) 
and regular format. The picture quali¬ 
ty of these regular TV programs, 
broadcast over DTV signals, are a 
remarkable improvement over any¬ 
thing you’ve ever seen on a large- 
screen set. 

But none of that compares to the 
stunning quality of a true DTV pro¬ 
gram, one recorded with the 
$100,000+ special digital cameras. 
The quality is significantly better than 
even a state-of-the-art movie theatre. 
So far, only the Jay Leno late night 
talk show uses DTV cameras. You 
can literally read the ‘Made in China’ 
label on the bottom of Jay’s coffee 
mug. Stunning! 

Still, it is obvious that the TV indus¬ 
try has some work ahead before 
mass adoption of this new broadcast 
technology is likely. Often the digital 
image ‘stutters’, causing it to break 
up into coarse blocks of digital data 
— similar to what happens when you 
have a bad DVD disk. And in the 
evenings some channels are forced 
to reduce their signal output power, 
causing all sorts of undesirable digital 
distortions, often caused by TV sig¬ 
nals bouncing of tall buildings and 
even cars. Sound also frequently 
arrives slightly behind the picture. 

Paul Swart 
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New Books 


Electronics & music 

MUSIC ENGINEERING: The Electronics of 
Playing and Recording, by Richard Brice. 
Published by Butterworth-Heinemann 
(Newnes imprint), 1998. Soft covers, 
235 x 157mm, 357 pages with audio CD. 
ISBN 0-7506-3903-2. RRP $62.95. 

Music and electronics are now very closely 
intertwined, with electronics used not only 
inside many of the newer instruments, but 
also throughout the recording, editing and 
reproduction of musical performances. Small 
wonder that many musicians and recordists 
need to know at least some basic electron¬ 
ics, while electronics technicians and engi¬ 
neers involved in audio also need to know 
the basics of music. 

This book seems to have been written to 
provide a practical technical reference and 
guide for anyone involved in the production, 
recording or reproduction of music, whether 
they’re coming from the 'music’ side or the 
'electronics’ side. 

As you might expect from this it’s pitched 
at a fairly basic technical level overall, but 
with enough maths plugged in here and there 
to satisfy the more advanced/serious reader. 
There’s also an accompanying audio CD with 
a total of 55 tracks, illustrating many of the 
concepts discussed in the book itself. 

The writing is generally quite accessible, 
and there’s a lot of very useful information 
presented — so it should make a worthwhile 
reference book for anyone involved in, or even 
just interested in, the intersection of elec¬ 
tronics and music. However some of the pic¬ 
tures (all B&W) are very dark and poorly print¬ 
ed, while others are so blurred and pixellated 
that I suspect they’re the bitmap headers 
instead of the correct image files. In a few 
cases the captions refer to details that are 
nowhere to be found, too. On the whole, then, 
the text is let down by poor illustrations. 

The review copy came from Butterworth- 
Heinemann Australia, of P.0. Box 146, Port 
Melbourne 3207. (J.R.) 

Video and broadcast 
technology 

MPEG-2, by John Watkinson, Published 
by Butterworth-Heinemann (Focal Press 
imprint). Hardcover, 246 x 189mm, 256 
pages. ISBN: 0-240-51510-2 RRP $95. 

MPEG video compression has gained wide¬ 
spread acceptance as the standard form of 
digital video encoding over recent years, and 
found its way into everything from internet 
teleconferencing to DVDs. With this rise in 
popularity, an accessible work on the gory 



details of MPEG compression (incidentally 
including MPEG Layer III, or MP3 encoding) is 
sure to be of interest. 

This book is aimed at the widest possible 
readership, providing a detailed explanation 
of MPEG from first principles, avoiding the 
usual reams of maths that beset most tech¬ 
nical works of this calibre. The author is an 
international consultant in audio, video and 
data recording, and is a member of the AES 
and the British Computer Society. 

Touching on subjects as diverse as loud¬ 
speaker design, Fourier analysis, digital stor¬ 
age, the idiosyncrasies of the human audio 
and visual system and the nature of informa¬ 
tion itself, the book provides a thorough and 
very lucid introduction to audio and video com¬ 
pression. Through the use of simple, clear dia¬ 
grams, and some of the clearest technical writ¬ 
ing I haye come across, Watkinson makes the 
whole process look remarkably straightforward. 

The programmer in me was impatient for 
some actual algorithms, even some exam¬ 
ples of the data structures in use — but 
none were to be found. 

On reflection though, this is only right, as 
MPEG does not define the encoding process; 
rather it defines the bitstream that the 
encoder produces. As such, the author takes 
the far more interesting approach of explain¬ 
ing the nature of the task at hand, ways in 
which data can be compressed, and the pit¬ 


falls of the inappropriate use of compression. 

The book contains a useful amount of 
solid information; far more than the average 
general-interest publication, but it manages 
not to drown the reader in a mass of obscure 
acronyms and tables of raw data. The simple, 
well-presented diagrams complement 
Watkinson’s straightforward style, and help 
to break up some of the more esoteric con¬ 
cepts for the uninitiated. 

All in all, an absorbing read for the curious, 
and a useful source of hard information for 
those with a professional interest. 

The review copy came from Butterworth- 
Heinemann Australia, of P.0 Box 146, Port 
Melbourne 3207. (J.B.C.) 

Construction projects 

DIGITAL AND COMPUTER PROJECTS, by 
Robert J. Davis. Published by 
Butterworth Heinemann, 1999. Soft 
cover, 178 x 233mm, 208 pages. ISBN 0- 
7506-7172-6. RRP: $59.95. 

The author of this book is perhaps better 
known through his articles for the US maga¬ 
zine Nuts & Volts. This book includes a num¬ 
ber of the author’s magazine projects along 
with a few more that have not previously 
been published. 

The projects include various EPROM copiers; 
several adaptors including a video/printer port 
device; quiz machines; a digital storage oscil¬ 
loscope; an audio mixer and several monitor 
projects such as a VGA adaptor and converting 
old computer monitors to 31kHz operation. In 
fact there are some 45 projects, grouped 
under the headings of digital projects, printer 
port projects and monitor projects. 

The digital projects are not computer 
dependent, although some of the projects 
(eg. the power on self-test card) are for a 
computer. There are four EPROM copier cir¬ 
cuits in this section, but don’t expect any¬ 
thing very complex — these are simple cir¬ 
cuits that simply copy one EPROM to 
another. And to amuse the kiddies, there are 
six different quiz machine circuits, each with 
different features. These projects are mostly 
intended to be built on wire-wrap board. 

The printer port projects are designed to 
work from a standard parallel port, and 
include two digital oscilloscope circuits (one 
with a PCB design). Software listings are 
given in the book, but these run to several 
pages. It would be nice if the author offered 
these from a website. 

There should be something for nearly 
everyone in this book, and none of the cir¬ 
cuits require expensive parts. The review 
copy came from Butterworth Heinemann, PO 
Box 146, Port Melbourne 3207. (P.P.)*> 


90 


ELECTRONICS Australia, November 1999 













Powertech 500VA 

iml Regulator 


by Jim Rowe 


S LIDE REGULATORS, VARIACs, variable 
autotransformers — call them what 
you will, but they’re extremely handy 
devices. For decades they were used main¬ 
ly in research labs, as a convenient way to 
provide smoothly adjustable AC for experi¬ 
ments and circuitry under development. But 
then they were discovered by the servicing 
industry, which found they were an ideal 
way to vary the mains voltage to equipment 
with troublesome intermittent and voltage- 
sensitive faults... 

Ever since then, variacs have been just 
as popular in service workshops as they 
ever were in research labs. And many ser¬ 
vice techs will tell you that along with a 
scope, they wouldn’t even attempt servic¬ 
ing a lot of modern TVs, VCRs and other 
gear without one. 

Basically a variac is nothing more than a 
variable autotransformer, of course. It has a 
single winding on a laminated iron core, usu¬ 
ally toroidal in shape and with the insulation 
removed from each turn for a short distance 
at one end. A rotor driven by the control knob 
moves a small carbon brush over the 
exposed turns, so it forms a 'sliding tap’. 


If the 240V mains is connected between 
the two ends, the rotor can therefore be 
used to select virtually any desired output 
voltage between 0 and 240V. And if the 
240V is connected between one end and a 
fixed tap about 8% from the other end, the 
rotor can be used to deliver more than the 
240V input by turning it past the fixed tap 
(so the transformer steps up the voltage 
rather than stepping it down). 

Jaycar’s Powertech SRV-5 uses this fixed 
tap scheme, and therefore provides a nomi¬ 
nal output voltage range of 0 - 260V, for an 
input of 240V. It’s rated at 500VA, so it will 
comfortably deliver up to 2A — more than 
enough for the vast majority of servicing and 
development lab applications. 

Like many of the better variacs it also pro¬ 
vides a small meter to give you an indication 
of the output voltage. It’s a fairly small meter, 
with a visible face 43 x 24mm and a 0 - 300V 
scale only about 27mm long, but this is gen¬ 
erally all you need anyway. (If you need to set 
the output voltage really accurately with any 
variac, you normally use a DMM.) 

Along with the meter the SRV-5 also pro¬ 
vides a rocker-type mains switch (illuminat¬ 


ed), a cartridge fuseholder and a standard 
three-pin socket for the output. All of this fits 
in a compact but sturdy traditional variac’ 
type metal case with the large output control 
knob at the top, measuring 175 x 165 x 
125mm overall and weighing about 4kg. It’s 
fitted with a standard 3-pin mains cord and 
plug, and the metal case is securely con¬ 
nected to mains earth. 

What we found 

Jaycar Electronics made a sample of the 
SRV-5 available for us to evaluate, and our 
tests gave some impressive results. For an 
input voltage very close to 240V we mea¬ 
sured minimum and maximum RMS outputs 
of 6.2V and 259.7V respectively, for example 
— well within the usual tolerances. 

There was virtually no measurable leakage 
from active wiring to the earthed case either, 
meaning that it should be as safe as any vari¬ 
ac or autotransformer can be. (There is of 
course no isolation between input and out¬ 
put, with this type of device.) 

The resolution and accuracy of the internal 
meter turned out to be fine, with errors much 
less than the needle width above 100V, and 
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A recent addition to Jaycar’s 
extensive product range is the 
Powertech SRV-5, a variable 
autotransformer with a built-in 
output meter and a rating of 
500VA. It’s compact and 
reasonably priced, too. 

















only really discernable (i.e., about one needle 
width) at 50V and below. This should be 
quite acceptable for all likely applications. 

The load regulation was also quite good, 
even at maximum output. Output droop mea¬ 
sured only -1% (2.6V) at 375W loading, and 
even when we applied a 600W load briefly, it 
fell by only -2.25% (5.8V). 

Overall, then, we found the Powertech SRV- 
5 Variac a well-made unit and one that seems 
to deliver all the performance likely to be 
needed by the majority of service workshop 
and lab users. At the quoted price of $189.50 
it seems very good value for money. ❖ 

Powertech SRV-5 Variac 

A compact 0 - 260V variac for 
servicing and lab work, rated at 
500VA and with a built-in output 
voltage meter and 3-pin output 
socket. 

Good Points: Although small, the 
output meter was quite accurate. 
Output was easy to adjust and load 
regulation was good. 

Weak Points: Nothing significant. 

RRP: $189.50. 

Available: Jaycar Electronics stores 
and dealers, or visit their website at 

www.jaycar.com.au. 


Mini Scale 


Most digital scales offer a resolution of lg, 
which is fine if you are working up in the hun¬ 
dreds of grams, or kilos. If, however, you are 
working with small amounts, say 20g, a one 
gram resolution translates to a 5% error — 
quite significant in some cases. This set of 
mini digital scales from Jaycar can accurate¬ 
ly weigh down to lOOmg (O.lg), and they are 
dead cute. To give you an idea of lmg, you’re 
looking at the weight of a standard dress¬ 
maker’s pin. A BC547 weighs in at 200mg, 
while a beefy aspirin averages around 
500mg, or half a gram. 

The scales can handle a maximum weight 
of lOOg, with the resolution falling to 
200mg once you exceed 50g. With such a 

Ever weighed a pin? Weigh away on 
these micro scales, with a resolution of 
just lOOmg. They can handle up to lOOg, 
and turn themselves off when you’ve 
finished. Clever, eh? 


The basic unit is toothless, and you’ll need to 



SuperCRIMP 

When it comes to crimping tools, it really is a 
case of the bigger the better. 

The longer and sturdier the 
handles and jaws, the more 
force you can apply to the 
connector you want to crimp. 

If you’ve used one of those tin¬ 
plate crimpers that come with 101 
spade lugs from your local hardware store, 
you’ll know that they’re only good for about 
three of four crimps before they start falling 
apart. Probably just as well, actually, because 
your hands will only be up to three or four 
crimps before they start falling apart too... 

The rather aptly named 'Supercrimp’ from 
Jaycar must be the biggest and most impres¬ 
sive crimping tool we’ve ever seen, and its per- 


buy at least one set of teeth’ or dies to suit the 
job you are doing, and these cost around 
$19.95 - $22.95 a set. They are available to 
suit 4P4C, 6P6C and 8P8C RJ connectors, 
BNC/TNC connectors for coax, and F-type CATV 


You’ll be 
munching 
everything in sight 
with these heavy duty 
crimpers - The teeth can 
be replaced with five other 
sets to handle just about any job. 


formance is superb. Its four-pivot design gives 
you an 8:1 mechanical advantage, and it has 
big thick comfortable handles that mean that 
you can squeeze to your heart’s content with¬ 
out hurting yourself. 

To make your life even easier, the 
Supercrimp has an adjustable ratchet that lets 
you release your grip halfway through a crimp, 
get a better purchase on the handles, and start 
squeezing again. There’s also a ratchet release 
lever just in case you’ve bitten off more than 
you can chew - although you’d be hard pressed 
to find anything these crimpers couldn’t handle. 


for RG59 and RG6, as well as a set to suit the 
common insulated crimp terminals. 

I’ll go all out here and thoroughly recom¬ 
mend the Supercrimp - it is one of the most 
professional and well made tools I’ve seen, 
and it will last a lifetime. The price is trivial 
when compared with the quality, and the 
removable dies mean that it is up to any 
crimping job you could throw at it. 

Supercrimp (Cat #TH1950) 

$59.95 All Jaycar stores 



high resolution, these scales are well suited 
to counting components. At 200mg per tran¬ 
sistor, you could count 500 at a time with 
an error of +/- one transistor, or count 250 
with no error at all. 

You can check kitsets to see if a com¬ 
ponent has been left out, accurately deter¬ 
mine the weight of your tone arm (assum¬ 
ing you still have a turntable), or even mea¬ 
sure out little bags of white powder - but 
we won’t dwell on that... 

Operation is as simple as hitting the 'On’ 
button to start, and the 'Off button when 
you’ve finished, and these also a tare/nett 
weight function to cancel the weight of any 
packaging or container. You can also cali¬ 
brate the scales with the front panel con¬ 
trols and a lOOg weight, although the 
scales come already calibrated in Australia 
and won’t really need re-calibrating unless 
they are dropped or otherwise abused. 

All up, they are a very accurate, high resolu¬ 
tion scale. We couldn’t come up with all that 
many uses for them, but if you neet this level of 
accuracy, these are about the best you’ll get. 

Mini Digital Scale (Cat #QM-7248) 
$199 All Jaycar stores 
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High performance 
film capacitors 

With the addition of the new MMKP 383 Series film capaci¬ 
tors, BC Components offers a full range of AC and pulse film 
capacitors for uses such as lighting, power supplies, 
TV/monitor and automotive applications. Market trends 
towards miniaturisation and high frequency/high pulse load 
applications are addressed through the double metallized 
electrode design, boxed layout and the use of polypropylene 
material. 

The boxed layout means that the 383 Series has a low pro¬ 
file for lighting ballast design. The polypropylene construction 
allows for HF use in, for example, resonance circuits, while the 
multi-section construction enables high voltage use (up to 

2500V DC or 
900V AC). 

Electronic bal¬ 
lasts, HID (high 
intensity dis¬ 
charge) lighting 
and switch-mode 
power supplies are 
among the typical 
applications for 
this new range. 
The 383 Series 
offers a highly reli¬ 
able and all round 
cost-effective solu¬ 
tion with the 
required pulseload 
performance, 
small case size 
and a bent-back pitch on tape, so that body sizes up to 17.5mm 
can be automatically inserted, achieving significant cost savings 
for manufacturers. 

For more information contact BC Components in the 
Netherlands on +31 40 2590 724, or visit their website 

(www.bccomponents.com). 

Quad image 
video processor 

Now available from Allthings Sales & Services is a very competitive¬ 
ly priced high-resolution Quad Screen Digital Processor, the Quad- 
BW 711, for closed circuit television surveillance applications. The 
compact unit accepts composite video signals from four video sur¬ 
veillance cameras or other video sources, then digitally constructs a 
single screen quad image for output to a monitor and/or VCR. 

Resolution is better than S-VHS at 720 x 576 pixels and A/D sam¬ 
pling is 8 bits, providing a grey scale resolution of 256 levels. An 
inbuilt generator stamps the quad image with Time, Day and Month. 




The unit also has a VCR video input with Front-Panel selector, which 
allows instant review of a recording without the need to swap the 
monitor cable between the processor and VCR. 

The unit requires a 500mA 12V DC supply. If the optional mains 
Plug Pack is purchased with it, the warranty is extended from 12 to 
15 months. 

The Quad-BW 711 is priced from just $284.00 including tax. 


when small is BIG news 


Introducing the world’s first 0402 wirewound inductor 



Coilcraft’s new 0402CS Series is the latest breakthrough from the company that 
was also the first to introduce 0603 and 0805 wirewound chip inductors. 

These parts measure just .047" x .025" x .024" high (1.19 x0.64x 0.61 mm). 
Their top is encapsulated to provide a smooth surface for reliable pick and place 
handling. Twenty one part numbers cover the inductance range from 1 to 40 nH 
with available tolerances of + 5% or 10%. 

The performance of Coilcraft's wirewound 0402 inductors significantly surpasses 
that of non-wirewound alternatives. For example, a 2.2 nH Coilcraft part has a 0 
factor of 100 at 1.8 GHz while 43 is the highest Q published by competitors at the 
same frequency. Because of their low DC resistance, Coilcraft chips can handle 
200% to 300% more current than non-wirewound 0402 inductors. 




W TRI COMPONENTS P/L 

Check our website, and designers can call for an evaluation sample. 

www.tricomponents.com.au Tel 03) 9560 2112 
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1 1/3 PRICE Heat Shrink Tubing from 20 
cents 2 : 1 Shrink CSA UL 125C GP 600 
Volt www.allthings.com.a 

SATELLITE TV DIGITAL RX NTSC to PAL 
MPEG-2 FTA EPG Encryption CAM from 
$399 www.allthings.com.au 

VIDEO STEREO TRANSMITTERS & 
RECEIVERS $149 Multi Channel up to 
500 metres www.allthings.com.au 
FREE PC Digital Video Recorder 
Software with 4 CH Capture Card * 

VIDEO Transmitters from $119 * 90 mW 
IR LEDS ‘DIGITAL PC VIDEO 
RECORDER - TIME LAPSE - MOTION 
DETECTION from $113* PIR DETECTOR 
inbuilt concealed PINHOLE Mono or DSP 
COLOUR Camera, Microphone & 
Timer/Controller for VCR - Lights - etc from 
$139 * BULLET CAMERAS 480 Line0.05 
lux SONY CCD or DSP COLOUR from 
$132 * QUADS 4 Pix 1 screen from $256 
HI-RES better than SUPER-VHS Quality * 
Modules 32 x 32 from $76 COLOUR DSP 
Pinhole from $155 with Tiny Hi-Sens 
On-Board MICROPHONE * 

MINI CAMERAS 36 x 36 from $85 SONY 
CCD $102 - COLOUR DSP $162 * DOME 
from $88 - SONY CCD $105 - COLOUR 
DSP $164 * Video BALUNS from $7 * DIY 
PAKS: 4 Cameras, Switcher & Supply 
from $499 - with 14" Monitor from $601 
with MUX for FULL SCREEN / 
RESOLUTION RECORDING from $1209 
* 4 COLOUR CAMERAS, SWITCHER & 
POWER SUPPLY from $807 - with 
COLOUR QUAD 4 Pix 1 Screen from 
$1211 * With MUX $2033 * 

COLOUR QUADS from $512 * 

COLOUR DUPLEX MUX from $1329 * 

14" MONITORS from $218 - with Inbuilt 
4 Ch SWITCHER from $256 * SEE-in-the- 
DARK CAMERA & INFRARED ILLUMINA¬ 
TOR Kits from $19 * ANCILLARY 
EQUIPMENT * DISCOUNTS * 

Ask for our Catalogue & New Enquiry 
Offer ‘www.allthings.com.au * 

Tel 08 9349 9413 

Video Amplifiers, Stabilisers, 

TBC’s Processors, Mixers, Etc. 
QUESTRONIX (02) 9477 3596 
FREE PCB DESIGN SOFTWARE: 
WinBoard PCB Layout WinDraft 
Schematic. 100 to Unlimited pin versions 
from $5 or download from ME: 
http://www.me-au.com. 

AUDAX High-Tech European Speaker Drivers 
from $11. ME Technologies (02) 6550 2254 

Win $500 USD CASH dontronics.com 

SPICE SIMULATION - Send $5 for 
evaluation CD - demos, models & info on 
Intusoft SPICE products. ME Technologies 
PO Box 50, Dyers Crossing NSW 2429, 
Fax: (02) 6450 2341 

Printed Circuit Board 

Comprehensive details at 

http://www.acetronics.com.au 

email acetronics@acetronics.com.au 

Visit us at www.quest.au.com 


Video Equipment, Information, 

Interesting Links QUESTRONIX 
http://www.me-au.com. 

Amidon Ferromagnetic Cores: 

For all RF applications. Send business 
size S.A.S.E. for data/price to RJ & US 
Imports, Box 431, Kiama NSW 2533. 

www.cyberelectric.net.au/~rjandusimports 

Agencies at Assoc TV Service, Hobart; 
Truscotts Electronic World, Melbourne 
and Mildura; Alpha Tango Products, 
Perth; Haven Electronics, Nowra 

Printed Circuit Boards for all 
Magazine projects then goto 
http://www.cia.com.au/rcsradio 
RCS Radio - BEXLEY (+61 2) 9587- 
3491 free EASYTRAX CAD software & 
Amateur Radio, plus the Master list of 
all Electronic Projects. 

PCBs Made, One or Many. Low prices, 
hobbyists welcome. Sesame Electronics 
Phone (02) 9554 9760 
sesame@internetezy.com.au 
http://members.tripod.com/~sesame_elec 

Hammond Organ not working. Contact E. 
Warren 02 4787 6836 E-mail 
elwarren@ozmail.com.au toinspect and 
make an offer. 

Logic Analyser project sold out but 5 built 
units created fron spare parts. $1250 
peterbaxter@tantau.com.au 0 9878 4715 


Small ads: 

The minimum acceptable size of two 
centimetres x one column costs only $70. Other 
sizes up to a maximum of 10 centimetres are 
rated at $40 per centimetre. 

Line classifieds: $6 for 40 letters, simply count 
the letters, divide by 40, and multiply by $6. 
Round up to the nearest multiple of $6 
Minimum charge $12. 

Please Note: We reserve the right to place 
Market Place ads throughout the main body of 
the magazine at our discretion, if space does 
not permit 

Closing date : 

Ads may be accepted up to the 10th of the 
month, two months prior to issue date. 

payment: Payment must be in advance by 
cheque, money order or credit card, include 
your name, address, credit card detail number 
and expiry date. Faxes accepted, emails 
accepted to: mfitzgerald@fpc.com.au 
Payment should be sent with your 
advertisement, to: 

The Advertising Production Manager 

Electronics Australia, 

P.O. Box 199, Alexandria, NSW 1435 
Fax (02) 9353 0997 
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' 600 ? 


TM-83 

2 MHz Banctwidthy^/ 
30 Wave' 


'RS282 interface 

$ 610.00 

Inc tax 


ompui 

"Corp 


6 Sarich Way, Technology Park, BENTLEY, WA, 6102 


www.computronics.com.au/tools.htm 


DfiVICfiD PTY LTD 

Analogue/Digital Designs, Firmware, CAD Services 
and PC based Applications 

From concept to the finished product, rescue of never 
ending designs or update of existing designs. Reliable, 
Affordable and On Time Services 
Phone/Fax: (02) 9858 1085 obristw@dot.net.au 
50 Cobham Ave, West Ryde NSW 2114 
http://www.itech.com.au/davicad 



Benevolent 

society 

OF NEW SOUTH WALES 




























Wanted: Early HiFi, amplifers, tuner 

turntables, speakers, valves, Quad, Leak, 
etc. Cash paid (07) 5449 1610 
Wanted: Ea magazines March 1988, Jan, 
Feb, March, June 1990 Phone Ian 
(03) 9807 6716 

Wanted: Vintage and Classic HiFi/ 

audio, Leak, Quad, Beam, Echo, Rogers, 
Marantz, Fisher, Dynaco, Heathkit. 
McIntosh, Radford, Pye, Lowther, Altec, 
Klipsch.SME, Garrard, etc in any condition. 
Radio and audio valves. (02) 6255 2333. 


DSP Articles on CDROM 

Thousands of articles on CDROM about 
Digital Signal Processing and applications 

Causal Productions Pty Ltd 

Ph. 08 8295 8200 Fax: 08 8295 8299 
http://www.causal.on.net _ 


INDUSTRIAL ELECTRONIC SERVICE 

custom design to production, prototyping 
repairs to electronic equipment + power supplies 

CAMPAD ELECTRONICS 

PO BOX 269 CAPALABA QLD 4157 
ph (07) 3245 2008 fax (07) 3823 3428 


MicroZed Computers P/R 4 I 4 /IX S 
Entire Genuine STAMP rang stock 
With support gear from other suppliers too 

V (02) 6772 2777 F (02) 6772 8987 

http://www.microzed.com.au AmkteteNSW 2350 



Credit card donations. 


1800 24 44 50 


4X> 



Professional 

Electronics 


Compact 60W converters 

The latest 48V/60V input DC/DC power 
modules from Ericsson Energy Systems 
extend the 60W PKG family with models 
aimed respectively at low voltage digital 
and broader analog applications. All PKG 
models delivers full power without needing 
a heatsink, and withstand case tempera¬ 
tures up to 100°C. 

Weighing only 75g, the PKG 4319 PI pro¬ 
vides a 2.5V 15A output, while the PKG 
4625 PI offers dual 15V outputs, with 
either output capable of sourcing up to 
3.2A within an overall total output of 60W. 
Both models feature rugged mechanical 
construction and automatic assembly on a 
ceramic substrate, which together con¬ 
tribute to an MTBF greater than 200 years. 

A full set of protection and control facili¬ 
ties are included as standard, simplifying 
the use of these isolated output converters 
in sophisticated distributed power for IT and 
telecommunications systems. 

Advanced thermal design and proprietary 
topology enables the PKG 4625 PI to main¬ 
tain 86% efficiency from 25 to 60W output, 
with the 2.5V PKG 4319 PI delivering 78% 
efficiency from 20% to 100% of full load. 
Both modules are designed for parallel oper¬ 
ation in applications requiring even higher 
power, and include overcurrent and short cir¬ 
cuit protection to simplify system design. 

For more information visit Ericsson’s 
website at www.ericsson.com/energy. 

Tiny proximity detectors 

Turck Inc. has announced the Q5.5 proxim¬ 
ity sensor, a tiny rectangular sensor featur¬ 
ing an advanced design including a novel 
LED light bar visible from three sides to pro¬ 
vide mounting versatility; the LED indicates 
‘Output Energised’. 

The Q5.5 will fit near or inside machinery 
where standard sensors are too large to incor¬ 
porate, and provides superior range charac¬ 
teristics. It is claimed ideal for solving origin 
and end-limit detection, robot chuck position, 
cam detection, linear guide motion, and other 
applications where space is limited. 



Created with a new injection-mold 
process that provides superior sealing, the 
waterproof housing of the Q5.5 measures 
just 5.5 x 3.0 x 28.0mm. The sensors pro¬ 
vide 2mm sensing range and are fully 
embeddable in steel. 

The three-wire, 10-30V DC Q5.5 sensor pro¬ 
vides repeatability <2% of rated operating dis¬ 
tance, and is available with normally open NPN 
(sinking) or PNP (sourcing) complementary out¬ 
puts. Integral circuitry protects it from short-cir¬ 
cuit, overload, wire-break and reverse polarity. 

For more information contact Micromax, 
307 Keira Street, Wollongong 2500. 

Automated machine vision 

A new automated inspection system which 
can be programmed by users and does not 
require a PC to operate it, is now available 
from Auckland-based machine vision special¬ 
ist Industrial Vision Solutions (IVS). 

CAMAT is the latest offering from one of 
IVS’s partners, Vision & Control GmbH in 
Germany, and was a joint development 
between Vision and Control and another 



German company RberVision GmbH. Unlike 
other smart camera systems which require a 
PC to program them, the new system is a 
completely standalone unit. All programming 
of the camera software can be done by the 
user using a hand-held keypad with the menu 
options on a monitor attached to the camera. 

Using commands selected from menus 
shown on the video display, programs can 
be edited, saved internally and run manual¬ 
ly or in response to external triggers. No 
other software is required, with a smart 
camera completing the system. 

CAMAT is designed for simple inspection 
tasks on a production line, such as repeti¬ 
tive measurements, checking labels, sur¬ 
face finishes and completeness. One unit 
costs around $7000 which includes the 
smart camera, keypad and monitor. 

For more information contact Industrial 
Vision Solutions, Auckland NZ; phone 0800 
487 487 (NZ) or 1800 553 531 (Australia). ❖ 
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Computer News 
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Disk drives 

for sub-$1200 PCs 

Seagate Technology Inc has extended its 
leadership in disk drives optimized for low- 
cost computing devices, with the introduc¬ 
tion of its third generation of tl-series’ dri¬ 
ves, claimed as the world’s first family 
designed specifically for use in entry-level 
home and business computers as well as 
home electronics. 

The new U8 models extend the series by 
doubling capacity to as much as 17.2GB and 
significantly improving performance. The U8 
includes the latest in drive component tech¬ 
nology, including GMR heads, Seagate G-Force 
Protection and the Ultra ATA/66 interface, 
delivering greater value to sub-$1200 PCs. 

Graham Penn, Director Storage 
Research, IDC Asia/Pacific, stated that new 
generation drives such as Seagate’s U8 are 
addressing critical cost issues for low-cost 
computing environments. “U8 technology 
also opens the disk drive ’door’ to con¬ 
sumer electronic devices. This adoption of 
disc drives as core recording devices marks 
a key emerging market in consumer elec¬ 
tronics”, said Mr Penn. 

Disc drive-based home recorders are able 
to record and play back multiple streams of 
information simultaneously. Such streams 
can include television programming, music 
video games, and Internet content. 

The U8 drives will be available with capac¬ 
ities of 17.2,13.0, 8.4 and 4.3GB. For more 
information contact Seagate’s Asia Pacific 
Sales & Marketing, 151 Lorong Chuan, New 
Tech Park #06-01, Singapore 556741. 


Hi-res active matrix 
LCD displays 

The Conrac 5000 series of lightweight, active 
matrix LCD flat panel monitors are now avail¬ 
able from Thomas Electronics. Available in a 
range of sizes from 15” to 20", these high 
resolution LCD monitors are claimed ideal for 
industrial and military/marine applications. 

Being flat panels, these displays have 
active screen areas that are much larger 
than equivalent sized CRT monitors. The 15” 
model has a screen size that is comparable 
to a 17” CRT monitor, while the 18.1” and 
20” models have a larger viewing size than 
19” and 21” CRTs, respectively. 

Exhibiting high magnetic field immunity, the 
new monitors are available in industrial and 
ruggedised versions. 

These displays offer 
monitor-like sig¬ 
nal and mul- 
t i syn c 



capabilities 

and come in rugged rack 
mount or cabinet models. They can 
also be ordered with touch screen capability. 

The 15” models can operate on video sig¬ 
nal sources ranging from VGA to XGA (1024 
x 768 pixels), while the larger displays can 
work to SXGA workstation resolution with 
1280 x 1024 pixels. 

BNC input connectors, input black level 
clamping and signal level control ensure signal 
fidelity when operated on long cables and exhib¬ 
it high immunity against EMI disturbances. On¬ 
screen-display and a front panel keyboard make 
adjustment of the display parameters easy. 

Other features include automatic recogni¬ 
tion of the signal source applied to the analog 
input, low energy consumption, flicker free 
image, intelligent power management, perfect 


linearity and convergence and low emission. 

For more information contact Thomas 
Electronics of Australia, 3 Sheridan Close, 
Milperra 2214. 

LabVIEW for Linux 

National Instruments has announced that 
LabVIEW software, the world’s leading develop¬ 
ment environment for computer-based mea¬ 
surement and automation application, is now 
available for Linux operating systems. 
Researchers and developers using Linux in 
academia and industry can now take advantage 
of LabVIEW and the benefits that it delivers to 
the development of measurement and automa¬ 
tion applications, including ease-of-use, 
reduced development time and increased pro¬ 
ductivity. National Instruments is the first com¬ 
pany to produce an application development 
environment for computer-based measurement 
and automation with Linux. 

LabVIEW 5.0.1 for Linux/x86 
contains many of the fea¬ 
tures that have made 
LabVIEW the most popular 
application development 
environment used by 
engineers and scien¬ 
tists, including an 
intuitive graphical 
user interface, 
compiled source 
code, true multi¬ 
tasking, serial 
I/O, TCP/IP 
networking, vir¬ 
tual memory and 

more. 

The Linux Lab Project, staffed by indepen¬ 
dent users, has been providing general Linux 
data acquisition and process control drivers 
and libraries for many of National 
Instruments general-purpose interface bus 
and data acquisition modules. LabVIEW’s 
open architecture makes it easy to call any of 
these drivers for I/O purposes. 

For more information contact National 
Instruments, PO Box 466, Ringwood 3134. 

Handheld computer 
includes IR modem 

Ericsson Australia has released its latest 
mobile communications device, the MC 218, 
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for those whose mobile communications 
requirements go beyond the spoken 
word. The ergonomically designed 
Ericsson MC 218 is the perfect 
companion for today’s road war¬ 
rior. 

Supporting e-mail, fax, and 
SMS messages, the MC 218 
mobile companion also includes 
an Ericsson Dl 27 infra-red 
modem for seamless connectivity 
to the GSM cellular network. In 
addition, Wireless Application 
Protocol (WAP) functionality pro¬ 
vides fast and easy access to the 
Internet via the MC 218 anywhere, 
anytime, because WAP uses a pro¬ 
gramming language called Wireless 
Markup Language (WML) to speed up con¬ 
nection to online information for mobile 
devices. 

The Ericsson MC 218 operates on the 
EPOC operating system, which has been 
developed jointly by the Symbian group 
specifically for mobile devices. The system is 
easy to operate, fast, efficient and versatile, 
and offers a fully featured suite of personal 
information management, productivity, and 
communication applications. 

The MC 218 and Dl 27 are compatible with 
the complete 600, 700, and 800 series of 
Ericsson mobile phones as well as the new 
T18s and A1018s. 

More information is available from the 
Ericsson web site (www.ericsson- 
mobiles.com.au). 



PC speakers 
from Logitech 

Logitech has announced a new generation of 
speakers for the rapidly growing multimedia 
sound market. The enhanced SoundMan line 
incorporates excellent sound reproduction, 
made possible through Linear Magnetic Drive 
(LIMAD) technology, in an attractive, contem¬ 
porary industrial design that requires minimal 
space and provides ‘must-have’ appeal at a 
competitive price. 

The SoundMan XI, a high-performance 
subwoofer and speaker system marks the 
launch of the new Logitech audio line, with 
additional models following during the rest of 
the year. The system is claimed to bring the¬ 
atre-quality sound to MP3, DVD, CD music, 
gaming and other popular multimedia appli¬ 
cations. The expertly tuned subwoofer accu¬ 
rately reproduces the full bass range and 
combines with two satellite speakers to pro¬ 
vide a total of 25 watts of RMS power capa¬ 
bility. The small footprint enables users to 
easily place the speakers on a desk, book¬ 
case, or in an entertainment center. 

The carefully thought-out design offers con¬ 
venience features including headphone jack 


and sound 
controls, an integrat¬ 
ed power supply that eliminates the need for 
an external adaptor and an automatic sound 
detection system that activates the speakers 
and subwoofer only when sound is present. 

With an RRP of $149, SoundMan XI is 
bundled with the MP3 Music Center CD-ROM 
containing more than 100 MP3 songs and 
Internet music software, developed for 
Logitech by AudioSoft. The MP 3 Music 
Center allows users to download and play 
music from the Internet. 

For more information contact Logitech 
Australia, Level 2 , 633 Pittwater Road, Dee 
Why 2099. 

A3 colour printer 
offers 600dpi quality 

Canon has announced the Canon CP660, a 
600 dpi, A3 colour printer with 256 grada¬ 
tions of colour/grey scale and offering sharp, 
high quality colour output at 6 ppm or eco¬ 
nomic black and white output at 
24ppm. 

Designed for use in 
medium sized corpo¬ 
rate work¬ 
groups, the 
CP660 is 
a cost 
effective 
solution 
both for 
colour 
printing of 
business doc¬ 
uments and for use 
as a fast black and white 
network printer solution. It uses a 
new process for transferring the image 
to the paper, involving an intermediate 
tranfer drum and a straight, flat paper path. 
The paper requires one Hat’ pass only for 
transfer of the total colour image, minimising 
the risk of paper jams from multiple passes 
round a drum and enabling the use of thick¬ 
er, less flexible media such as thick paper, 


transparencies, envelopes and glossy film. 
Innovative oil-less toner fixing technology 
involving microscopic beads of wax 
for the fusing process and newly 
developed spherical toner parti¬ 
cles ensure smoother edges for 
dramatically sharper and 
brighter, natural quality, low 
sheen images without graini¬ 
ness, particularly appropriate for 
business documents and for 
clean, clear OHP output. 

New print engine and image fus¬ 
ing technologies also enable 
optional double sided (duplex) A3 
full colour printing, providing more pro¬ 
fessional final documents and more eco¬ 
nomic paper usage. An optional read¬ 
er/scanner unit transforms the CP660 printer 
into a multifunction full colour copier/printer 
solution. 

For more information call Canon’s cus¬ 
tomer enquiry line on ( 02 ) 9805 2000 . 

Iomega’s Zip 250 
has USB support 

It’s thin, curvaceous, and holds 250MB of 
data. It’s Iomega’s new Zip 250 drive, and to 
make it even more appealing it comes with a 
USB interface, and is backward compatible 
with standard 100MB Zip disks. With its slim 
lines and USB power supply, the Zip 250 is 
one of the lightest high-capacity portable dri¬ 
ves on the market, and is compatible with 
both Macs and PCs. 

Of course the words ‘light’, thin’ and 
‘portable’ will immediately attract laptop and 

note¬ 



book 
users, 
and with the 
Zip 250’s 
optional PCM¬ 
CIA connection 
cable, it can be used 
with just about any com¬ 
puter system, of just about 
any size. 

The Zip 250MB USB drive is 
available at an RRP of US$419, with Zip 250 
disks available at around US$39 each. The 
Zip 250MB USB drive includes one Zip 
250MB disk, a USB cable power supply, a 
USB guideline sheet, a USB “Quick Start” 
and a 5-Quick Step guide. ♦> 
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by Graham Cattley 



Due to popular request. I've collate to ml'u^alfJv^ SCTy ^now ^n^stes «h"^l deserve a 

™ *-PPV>o-UK*tPe. in an upcomrnqcolumn. 


A COUPLE OF months ago, I added a 
Tech Q&A discussion forum to the EA 
website, with the idea that people 
would ask questions, answer questions, or just 
follow the path of an existing discussion and 
add their own comments or suggestions. This 
proved to be more far popular then I had 
imagined, and the forum has turned out to be 
great place to post any question you may have 
that relates to electronics. 

What do you do though, if you have a ques¬ 
tion that doesn't relate to electronics? Well, 
you could do a lot worse than to try 
www.eng-tips.com, where they hold a huge 
number of discussion groups on just about 
every aspect of engineering. 

These are grouped into 27 broad areas, 
including aerospace, chemical, computer, 
electrical, electronic, marine, nuclear and so 
on. You simply register (a painless process) 
and you then have full access to all the dis¬ 
cussion areas you want. It’s fun, and very 
interesting to browse through the hundred or 
so areas reading and perhaps answering the 
multitude of questions, queries, and requests. 
If you have some time to spare when you are 
next on the web, then register and explore this 
site — it’ll be worth it. 



ROBOTICS SITES are always a popular item 
in Webwatch, probably because robotics is 
such a diverse field, and there are a huge num¬ 
ber of robot-related sites out there. One site 
that attempts to bring all these sites together is 
Robohoo (www.robohoo.com) who boast of 
over 1000 robotics links on their site. 

This isn’t just a laundry list of sites though, as 
they’ve grouped everything appropriately, 
and it’s reasonably easy to find the sort ol 


thing you’re looking for. They also list clubs, 
societies, and university departments where 
robotics research is taking place. You 11 also 
find (regularly updated) news on robotics and 
other related subjects, and a list of top 10 
robotics books from Amazon.com. All up, a 
good site to add to your favorites — assuming 
you’re interested in robotics, that is... 



Electric Blue Sparks! 

No Batteries or Electrical Outlet Required! 



ELECTRIC BLUE SPARKS is what it says, 
and electric blue sparks is what you’ll get if 
you follow all the instructions at www.alas- 

ka.net/~natnkell/staticgen.htm. 

Here you’ll find detailed instructions on how to 
build your own static electricity generator, 
using only bits of PVC pipe and aluminium 
cans. There are lots of pictures, and helpful text 
on building it, so you really can’t go wrong. 

If the design looks a little elaborate for you, 
you can try the ‘PVC and paper towel’ 
method, or even easier, the “I have to make 
big sparks and the science fair is tomorrow 
Ridiculously Simple Electrophorus. There are 
links to other static electricity pages, explana¬ 
tions of Layden jars, info on the differences 
various materials will have on the size of the 
spark, and so on. Who knows? If you build 
one, you might be able to invite the neigh¬ 
bours round to form part of a human dis¬ 
charge chain. Or perhaps not. 

WE SEEM to be running on a theme in this 
month Webwatch: discussion forums. The 
next site on my list is the rather strange 
MadSci Network — the 24-hour exploding 
laboratory at www.madsci.org. 


Here you can ask questions or view previous¬ 
ly answered questions, and search through 
their extensive archives for information. 

One particularly attractive interface for the 
question and answer archive is the Random 
Knowledge Generator: it... Well, it’s sort of, 
urn... Look, you are just going to have to take 
a look for yourself, I can’t explain it. Sorry. 
The questions aren’t answered by the general 
public, but rather by hundreds of scientists 
world wide, who are happy to tackle just 
about anything you can throw at them. 

As well, this site is the home of the ‘MAD 
Labs’ which among other things features the 
Edible/Inedible Experiments Archive and A 
Guided Tour of the Visible Human — per¬ 
haps not one for the squeamish... 



WHY IS THE SKY dark at night? A simple 
enough question you might think, but the gen¬ 
erally accepted answer is quite interesting. It is 
made even more interesting by the explanation 

given at w r ww.arachnoid.com/sky/index.htm, 

where you’ll find a very nice set of interactive 
Java applets that explain the problem, and one 
possible answer. 

The site is the home of the rather natty (and 
free!) Arachnophilia website editor, and these 
pages really show off the capabilities of the 
software, as does the home page with its 
dynamic indexing system. Once you ve mar¬ 
veled at all this, dig around the site and find 
the Interactive Gravity Modeler this is 
great fun to play with, and you’ll learn about 
obiting bodies too.* 
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NEW S’JPER LOW PRICE + LASER 

AUTOMATIC LASER LIGHT SHOW KIT: 
MKIII. Automatically changes every 5-60 
secs Countless great displays from single 
to 'multiple flowers, collapsing circles, 
rotating single and multiple ellipses, stars, 
e 4 <c. Easy mirror alignment with “Allen 
u <ey". Kit inc. PCB, all on board comp¬ 
onents, three small DC motors, mirrors, 
precision adjustable 
mirror mounts: 

(K115) +very 
bright 650nM 

laser (LM2) module. Ccn 

Kit with laser module $60 vJ)OU 



12V Automotive Relays 
with 30A SPDT Contacts (73 ohm relay 
coil). RRP $7. our price $4 ea. 4 for $12 


ACTIVE (Amplified) SPEAKERS 

Small Cheap plastic speakers that don’t 
sound like small cheap pla stic s peakers. 
Philips brand. 

Fitted with a 
stereo 3.5mm 
plug, ready to 
plug into your 
sound card or 
portable radio! 

Req. 4 X AA 

batteries or 6V Plug-pack 

KEY-CHAIN LASER POINTER 

in a presentation box. Qualify 
metal housing + 3X LR44^" _ 

/AG 13 bats. FREE. A <£ A fi 
Extra bats. 50c EaC^^ I \J 

Line lens+$0.80...X-hair lens 
+$0.80. ..Module (no case) only $8 



16 X 2 
DISPLAY 

1MIDC 
ext. cable, ! 
LED, buzzer] 
& switch on | 
a PCB. 


LINE LCD CHARACTER 

|l9 or 3 for$ 



TWO MOTOR LASER LIGHTSHOW KIT 

Inc. motors, mirrors, reversing switch & all 
electronic components. Can be controlled 
by variable DC input. Lots of patterns, 
flowers, stars etc. $16 Laser module $8 


USED AUSSIE MADE TRANSFORMER 

240V PRIMARY (120+120),ES screen, 
Secondary.... 1X12V@ 1.1 A... 10V@5A.. .7 
V@ 5A... 12-0-12V@7.5A. 100 X 115 X 
100mm. bargain at $15 


NEW FULLY FEATURED ANSWERING 
MACHINES. Brand new in original box with 
manual, tape, plug packjand phone lead 
Call screening, up to 
2.5 min. out going 
message, VOX recording, 
power fail protection, 
memo record, 
plays music 
before 

beep, ^ 
digital 

volume control, 
programable security"’^-''' code, remote 
call breakthrough, room monitor, full re¬ 
mote features, save messages, AUSTEL 
approved. Bargain priced to clear at $25 


TOLL FREE PHONE NUMBER 

Sorry but we don’t have one but if 
you call 02-95843564 24hrs & 
leave a message & your number 
we will call you back ASAP at our 
cost. NO MOBILES. STD AND 
NZ.OK (ORDERS ONLY) 


0ATLEY ELECTRONICS 

ACN 068 740 081 
PO Box 89 Oatley NSW 2223 
Ph ( 02 ) 9584 3563 Fax 9584 3561 
orders by e-mail: oatley@world.net 

www.oatleyelectronics.com 

major cards with ph. & fax orders, 
Post & Pack typically $6 
Prices subject to change without notice 


iF YOU DON’T CHECK OUT OUR BARGAIN CORNER REGULARLY 

YOU COULD BE MISSING OUT ON SOME GREAT BARGAINS LIKE. 

Medical X-Ray machine $1500. ..Industrial X-Ray machine $1500... 
Labmaster Salt Spray Environmental Reliability Tester $2500...10Mhz-18Ghz 
synthesised signal generator $1600... Multicore Solders Vaporette to solder surface 
mount components to the PCB...$450...NEC Port Replicator 2400 (Model: OP-560- 
65001). Connect all your peripherals to your NEC 2400 notebook $25...Iomega ZIP 
Tools Accessory Kit $15...Multi-tone Siren $15...NEC 14" Autosync Color Monitor 
$120...mobile phone accessories. Just too many item s to list here. 


Oatley Electronics Shop Open Fridays 1pm-4:30pm & Saturdays 10am- 

4pm during Sep. & Oct. as a trial. On sale will be surplus & special sale 
items only. All regular advertised, catalogue stock & kits must be ordered in 
Kit + laser module + plug-pack + mstument advanc^b^hone^axoi^jiiai^^ani^^ai^oi^^icke^j^a^h^h^ 


200A RADIO CONTROL MODEL SPEED CONTROL KIT^ 

This kit is designed to work direct from a STD 
1-2ms pulse from a R/C receiver to control an 
electric motor (in one direction only). Kit includes | 

PCB + all on-board components inc. 5 high 
power MOS-FETs, a wiring kit and fuse holder & * 

26 x 64 x 38mm case. Features include brake. 

Don’t pay $150 for commercially available one Coming soon for less than $35 




12V SOLAR REGULATOR KIT 

Our new regulator suits up to 100W 
panels. Features a current limiter so it can 
be used with car battery chargers, 
generators etc. Low cost due to the use of 
some unused recycled components, 
complete kit inc. case $29... See our 
bargain solar panels in this ad.. 


LOW SPEED CRO/CHART RECORDER 

Ref EA Aug. 96. Kit Connects to your PC 
parallel port & samples over 0-2V & 0-20V. 
Samples can be taken from 1 per hour to 
Iper IOOuS. Ideal to monitor battery 
charging. It can also be used as a basic low 
frequency (to about 5KHz) oscilloscope! 
Our kit includes all onboard components, 
PCB, box & software on 3.5 disk:(K90) $25 


13mm) 
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CLOCK WITH CALENDER AND TIMER 

12V DC 12Hr. clock for automotive / 
domestic/timer use, large (13mm) 

Green LED display, 

AM-PM indicator, Date 
Month, 24Hr. Alarm, 59 
Min. sleep timer, back 
up bat. Xtal50Hz 
(20ms) clock can also 
be used for CRO cal¬ 
ibration & inverters. 

Switch a load with Alarm/timer, 0.5A load 

directly, or 1QA with additional MQSFET, 


@0 0 0 
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Alarm piezo + PCB and all comp’s kit: $14 
CAMCORDER AND ACCESSORIES 
NiCad. BATTERIES 6V 2400mAh. Multi- 
fit type. These are new and in original 
pack. Two types. One type (sbc5223) fits 
CANON, BAUER and equivalent. The 
other (sbc5225) fits HITACHI, SABA, 
MINOLTA, RCA and equivalents. Just a 
fraction of the retail price at $30 


NEW AUSTRALIAN 
PLUG PACKS AT BELOW 
WHOLESALE PRICES 
GENERAL ELECTRIC 20V4 
14VDC @ 700mA. 
AUDIOVOX 9V 
@ 500mA 
AUDIOVOX 12V 
@ 400mA.... 

$5 Ea. or 5 for $20 



TWO CHANNEL UHF REMOTE 

CONTROL On freq.jDf304MHz, 
transmitter is 
assembled, 
receiver is a 
kit, inc. 2 12V/ 

12A relays, 1Tx + 

1Rxkit:$45, additional Tx: $15 


PELTIER EFFECT DEVICES. 

Could be used for cooling overclocked PC 
CPUs. All 40 X 40mm. 

4A A T 65deg. Qmax 42W $25 
6A A T65deg. Qmax 60W $27.50 
8A A T 65deg. Qmax 75W $30 
Comes with info to build cooler / heater 
plus data. Some used heatsinks avail. 


***SUPER SPECIAL*** 

BRAND NEW PACKARD BELL 
KEYBOARDS. Top quality Packard Bell 
computer keyboards for just $12 Ea. 


NEW...PC MOTHERBOARD 

UMC-486 CACHE ISA SX 40Mhz. 
Original package, 486-40Mhz CPU, book 
inc..., 5 X 16 bit & 1 X 8 bit slots, 4X30 pin 
& 1 X 72 pin Mem, slots 220 X 170mm $18 


NEW’ 

WHITE LED 5mm 3500mcd. Very bright 
Ideal for mini torch etc.... $4 



LEDs, FLASHING LEDs & PHOTO 
TRANSISTORS (NOTE: When buying 
LEDs that most STANDARD LEDs are 
only ImC or less!!) 

3mm 3000 mC - YELLOW: 10 for $5. 300 
mC - GREEN: 10 for $3. 1400 mC - RED 
10 for $6. Photo Transistor: 10 for $5 
5mm 3000 mC - YELLOW: 10 for $6. 300 
mC - GREEN: 10 for $4. 3500 mC - RED: 
10 for $6. Photo Transistor: 10 for $5 
5mm FLASHING 300Q mC - YELLOW: 10 


SOLAR PANELS ARE BACK 

Quality SEIMENS brand Polycrystalline 
cells. Voc Isc 1W output. 4 panels req. 
to charge 12V batteries. Specifications: 
Open circuit voltage: 5 .7v. ..Short circuit 
current: O.22A0| 

Peak Power: 

1 .0W @ Lv M • , 

100m W / sq cnUPHBBHBMBBHH 

Dimensions: 160mm x 55mm x 
5mm...Flying lead: Dual cable 25cm long 
Should be placed under glass for outdoor 
use.SIOea. or4for$36 


for $10. 60 mC - GREEN: 10 for $10. 300 
mC-RED10for$10 
10mm 3000 mC-RED: 10 for $12 


10mm FLASHING 400 mC - GREEN: 10 


for $ 12. 3000 mC - YELLOW: 10 for $ 12 
5mm IR 850nM 10 x brighter than 880nM 


emit some visible red $1.30 Ea. 10 for $10 

OPTO DEVICE BAG OVER100 Pcs. 
Contains...LEDs, detectors and IR 
devices, inc devices to build an IR 
remote tester A steal at $10 per bag 



8 CHANNEL IR REMOTE CONTROL 
KIT: Uses a Magnavox remote control box 
& 8 keys, & replace the existing Tx PCB. 
The RX uses an IR RX module @ 38KHz 
The output of this simply feeds the 
matching SM5032B decoding 1C. There 
are 8 outputs, 2 toggl-ing & 6 momentary. 
To convert the TTL outputs to drive a relay. 
(K65D) Dual Relay Kit below. Transmitter 
PCB: 89 x 30mm. RX PCB: 48 x 34mm: 

Tx Kit (K65T) $20 Rx Kit: (K65R) $20 
VOLUME CONTROL KIT: With the above 
Tx and Rx kits you can add a motorised 
pot. / volume control to anything (K65V) 
$16 This kit can also be purchased with the 
above two kits, an RCA & suitable 
Plugpack: (K65C)$55 
DUAL RELAYS KIT: With the above Tx & 
Rx kits you can control 2 relays to be mom¬ 
entary or latching: (K65D) $8 


WE HAVE FRESH STOCKS OF NEW 
12V/7AhGEL BATTERIES 
Priced at a fraction of their real value. 
65mm (W)X 150mi 
(L)X94mm 
(H),+ suitable 
trickle 
charger. 

MASTHEAD AMPLIFIER KIT SPECIAL 

The MAR-6 available separately $4. 

The amplifier gives good results 
with any two metal wires or 
stripsactingfortheantenna.lt 
should even work with a coat/ 
hanger! Basic kit with both 
the PCBs & all on-board 
parts (K03) $15 ...Basic Kit + 

2 Weather-proof Plastic 
Boxes + plug-pack: $24 
(ask for your free case with this item) 



XENON FLASH 
TUBES 

Removed from 
disposable cameras! 
Just add a AA cel. 

STROBE KIT 

also available, 
uses above flash$6 


l$3 Ea. or 
for $10 

O 



CFL INVERTER KIT N 

our very popular inverter. The 

improved design uses a larger _ 

transformer and a SG3525 
switch Mode Chip.This very 
Efficient Driver kit can drive a 
number of CFL’s from 12vdc. & 
would be great for lighting the 
weekender or caravan Kit inc. 

1 inverter & 1 CFL: $35 Extra CFLs $13 



***NEW*** 

PANAFLOW 
brand 60mm 
12VDC FANS. 

$3 Ea OR 4 FOR $10 
coming soon 



UHF AUDIO / VIDEO TRANSMITTER KIT 

Kit includes all components needed. 

PCB plus all on-board components, 
connectors, switch, metal case, telescopic 
antenna, twin RCA A N lead, all that is 
needed to complete the fulL^kit. 12Vdc 
@10mA operation. 

Ideal for trans- 

mitting audio and A 

video around you v* 

home.. Complete suitable 

Kit for just $28 ' ^F^plugcack $5 

VIDEO CAMERAS 

HOUSED CAMERAS 
CMOS DOME COLOUR $160 
CMOS COLOUR IN A SWIVEL CASE 
$160 

PCB CAMERAS 

B/W CCD CAMERAS $89 pinhole 
(60deg.), 92 deg, 120 deg. add $10 for 
150 deg. 

CCD COLOUR $190 
SUGAR CUBE CAMERAS $70 
ALL WITH A FREE VHF MODULATOR 
SUITABLE PLUG PACK 




MODEM MADNESS 

Why buy a fast modem when it is rare to 
log on at the maximum speedy We have 
28.8 modems that 
come with 
a free 
CD rom / 
free 30 hour 
internet connection 
to BIG POND. required, (not supplied) 



Approved. 
9Vac plug pack 


20-30 SECOND SOUND / VOICE 
RECORDER KIT. This kit could be used to 
take messages at your door or as a 
personal reminder device & is easy to 
assemble. Good quality sound at 25 sec, 
Uses LSI chip with memory etc. all built in. 
Kit inc. PCB, all on-board conippnents, 
electret microphone, 
switches 
& small 
surplus 
speaker. 
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...it's also 
projecting 
your 
image 
as well. 


When you project your presentation through a 
Fujitsu Liquid Crystal Display Projector, it not only 
projects a big, bright, high quality picture - it also 
shows that you and your company know state 
of the art technology. 

There is a range of Fujitsu LCD Projectors to suit a 
variety of applications. They feature remote control, 
remote mouse and laser pointer all in one and 
brightness levels from 780 to 2300 ANSI lumens. 
Call us to arrange a product demonstration. You'll 
soon see why Fujitsu LCD projectors are a brilliant 
way to project your image. 


Fujfrsu 

Fujitsu General (Aust) Pty Limited 

NSW (02) 8822 2500 • VIC/TAS (03) 9543 5899 
QLD (07) 3367 2008 • SA/NT (08) 8364 0588 • WA (08) 9345 2011 
E-mail: contact@fujitsugeneral.com.au • www.fujitsugeneral.com.au 


McNabb FG4709 







